
[F.ntered at the Post Office of New York, N. Y .. R" !';econd Class Jlfattcr. Copyril!hted, l��l. hy Munn & Co.] 

A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 

Vol. LXIV.-No. 8'J EsTABLI,UED 1M5. NEW YORK, FEBRU AHY 21, 1891. L'3.00 A YEAR. 
WEEKLY. 

1. Firi1!g 11 Coston light to warn a ship offshore. 2. Taking the 8urfboat to the shore. 8. Scene at a wreck-workin/( tbe breeches bnoy. 4. A "urfman wltb life preserver. 5. The Francis lIfcear. 6. Tlle brecchee buoy. 
7. c'ostOIl iil(ht with handle. 8. Coston light detached frolll handle. 9. Rocket head. 10. Shot for gun, with 6 and 8 oz. powder cartridJl:es. 11. Direction board as attacbed to wblp.line block. 1�. Canvas drag, 13. Llgl1t for usc at wrecke. 14. Patrol ebecl., 

THE VBITEl) STATES LIFE SAVD'G SEltVICE.-[See p�e 117,] 

© 1891 SCIENTIFIC AMERICAN, INC.



112 

�citlttifit �mtti,aa. 
ESTABLISHED 1845. 

MUNN & CO., Editors and Proprietors. 
PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 
O. D. JlIUNN. A. E. BEACH. 
TERMS FOR THE SCIEN .. IFIC AMEI"CAN. 

One copy. one year. for the U. S., Canada or Mexico . . . .... . . . . . . . .. . S3 UO 
One copy .• ix months. for the U. S., Canada (lr Mexico . ...... . ....... 1 50 
One copy, one year, to any forebm country belon�l'!.nR to Postal Union. 4 00 

Remit by postal or express money order, or by bank draft or cheCk. 
IIIUNN & CO .. 361 Broadw::;. corner of �'ranklin Street. New York. 

Tbe SCientific American SUPl'lemenl 
II & distinct paper from tbe SCIENTIFIC AMERICAN. '1'1 IE 8UPPLK:�' KN'l' 
II iS8ued weekly. Kvery number contains 16 octavo pa�e8. uniform in size 
with SCIICNTIFlC A MEIUCAN. 'l'erms of subscription for SUPPLEMENT, '0.00 a year, for U. S., Canada or Mexico. $6.00 a year to toreiJ,CD 
couDtries belonglnR' to the Postal Union. 8inR'Je copies. 10 cents. Sold 
by all newsdealers throu�hcut the country. See prospectu81sst page. 

C:umblurd Ratell.-'l'he SCIICNTIFIC AMIUUCAN and �UPPLEMENT 
"ill be sent for one year,.to any address in U. S .• Canada or Mexico, on 
receipt of flt:t1en doUa'rs. To foreign countries within Postal Union, nine 
dollars a. 'Uea.T. 

Bulldlug EdUlon. 
THE ARCHITECTS AND BUILDERS EDITION OF THE SCIENTIFIC A MER­

leAN is a lar,lle and splendid ilIustra.ted periodical, issued monthly, con" 
tainin� tloor plans, pen�pective views, and sheets of constructive details' 
pertaining to modern architecture. E ach number is illu&trated with 
beautiful plates, showing desirable dwellings, public buildings and archi­
tectural work in g'reat variety. To builders and all wh�) contemplate build .. 
tng this wor't is invaluable. Ilas the largest circulatIOD of any architec-tural public;J.tion in the world. . SinJ,{le copies 25 cents. By mail, to any part of the Umted States. Canada 
or Mexico. $2.50 a year. To foreillll Postal Union countries. $a.oo a year. 
Combined rate for BUILDING KnITION with SCIENTIFIC AMElc.ICAN, $5.00 
a Tear; combined rate for BUILDING EDITION. SCIENTIFIC AMERICAN 
and SUPPLEMENT. $9.00 a year_ To foreign countries. $11.50 a year. 

Spallbll Edl'lon of'tlle SclenUfic American. 
LA AJlERleA CIENTIFICA E INDUSTRIAL (Spanish traae edition of the 

SCIENTIFIC AMERICAN) is published monthly. uniform in size and typo-
���¥�le�

i
\�J�:t��telJ.

NTI{�� �lt�
E
fi�;� NSCi:;�fi�.I1inIIJ.���r7!1 Lt�:d�e���� 

printed In the Spanish langl1all�. It circlll.ates thr0ughout Cub�, the West 
Indies, Mexico, central and South America. Spam and Spamsh posses­
sions-wherever the S,?anish lang'uage is bpoken. $3.00 a year, post paid to 
any part of the world_ Single copies 2,'; cents. See prospectus. 

MUNN & CO .• Publishers. 
;l61 J:lroad way, New York. 

... The safest way to remit is by pos�al order, expres3 money order, 
praft or bliuk check. Make all remittance> payable to order of MUNN 
& ('0_ 

a:F' Readers are specially requested to notify the publishers in case of 
any failure. delay, or irregularity in receipt of papers. 

!'lEW YORK, SATDRDAY, FEBRUARY 21 ,  1tl91. 

(lilllst.raled articles are marked with an a8terI8k.) 
Air. centrifugal action of* ....... 121 I" Manna." a rain 01 ....... .. . . .. .  112 
Astronomical expedition to Peru 120 Memorv ..........•......... : ...... ]21 
Bareheaded. stltndin/;t. at fune'" Metal, detection of :ftaws 10 . . . . • •  113 

ralA . . .. ..... .. .. ... . . .. ...... 116 Metals, precious, mined in 1890 •• U5 
Batteries. secondary, improve- Nasal mucous membrane, rna .. 

ment nfl-eded in...... . ....... 112 nipulation of the .............. 118 
Bicycle treadle. Cushman's"' .. .. 115 Notes and q.ueries ...... ... . .... .... 12? 
Cane mill pressure rej,Iulator, Oleomar/i(arme and fats. testt�g. 112 

Malhiot & Lejeune's*........ 114 Pabte tor pnotoKraph mountIntl 
Carbonizinll wool and rags . . ...... 116 ...... . . .. .......... .. .. . . . (2889) 122 
Carriage. steam. Serpollet's"' ..... 119 Patent Office report for 1800 . . .... 112 
Coal in Tonquin . . . . . . . . . . . . . . . . . . •  11:� Patents g=-anted, weekly. re cord .• 123 
Cork worms ... . . . . . ... . ....... , ... 116 Patent system centeuDlal ceJe-
Croll, Dr. James . . . .. . . . .. . .... . . _ n3 braUon . . ...... ..... . ..... . . . .. : .. li3 
EartbquRke in Northern Call- Photo"raph tonlDll Solutlon(2Il37) 122 

fornia . .... . ... . .... .... . ....... 118 PhotOJ,(raphs, road. prizes for .... ]21 
�r:��r��:lk;af�����!

a
rfo
h
:el·::·::: U� ��I�g�;.iEl��e�.��.���.���I:::::::: 1� 

Electricity on printing presses, Rs!ls. steel,)ow prices for .. . ..... llr 
preventioJ{ . .... . .. . . . . . . . ... . . 11-1 Rallwa,y trams, fast .... .. . ........ 11., 

Enjitines. triple expansion tug'" Sea barrier. a Dovel ...• ... . ... . . .  114 
boat • ............ .......... ... 118 Snow worms ..... . . .. . ....... . . . . . ltti 

Fallin!! apparatus, for 1.000 feet Soda Lake. CalifornIa ... .. . ... .. . 120 
drop •. . . ... . . .. . .... . . . .. . . .•.. 114: Spirits consllmed ID the arts •. . . .  llS 

Flower clock. the .................. 117 Talcllm, composition of .. . . ..... 116 
Gauge cock, McCarter's • . . ..•.. . . 115 'r�lephone patet;tts. the • . .... . . .. . .  1

,
16 

Glass. iridescence of . .. ..... ..... 114 Timber, preS&rVIDIZ, for pIie!:l . ... ]20 
Hummin" bird. the .. . . . . . ....... .  119 Trees and shrubs in grass ... ..... 113 
Ice forming under water ... .... . .. 116 Velocipede, Iloyt's"' •. • . .•.. . . . . . . .  115 
Insulator, a new ...... . ... . . . . . .... 115 Water power of l.ake Superior . . 113 
Inventions, recently patented ... 122 Water in resorvoirs. deteriors-
Lace curtains. American ......... 11:-1 tton of ................. . ,...... 116 
Life'savinll Service, the U. S .•..• 111 Well. the Del N<?rte arte�Ian .... 120 
JAa-ht, direct production of .. ... .  11S YellOW fever,. tnOCCulatlOn by 
1.iqnor de3Ier�. number 0[. . ....... 112 quitoes �alDs�.: ...••......... 121 
J�ocomotivet resistance of aIr to. 118 Yucatan, ruined Cltles in •... • . . .  118 

TABLE OF CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 
790-

For the Week Ending February 21, 1891. 
Price 10 cent •. For sale by aJl new.d,·alcro 

J,itufific �mtri,au. [FEBRUARY 21, 1891. 
PATENT OFFICE REPORT FOR 1890. inventors and their attorneys to make their own exa 

The Commissioner of Patents i� req uired to make two minations. 
reports annually, one in the middle of the year, to the The laws relating to the date of patents, respecting 
Secretary of the Interior, and one at the close of the trade marks, limitation of patents, interference pro­
year, to Congress_ ceedings. need, in the opinion of the Commissioner, to 

The annual report to Congress for the year ending 
I 

be modified. The report, taken as a whole, is a most 
Dec. 31, 1890, has lately beeu presented, from which it able and interesting document. 
appears that the business of the Patent Office has been I · ' . , · 
well maintained. In 1890 the number of applications IMPROVEMENT NEEDED IN SECONDARY BATTERIES. 
for patents made was 41,048, an increase of 500 over The late Gaston Plaute, the originator of the first 
the previous year. The number of patents issued for 'I J lractical secondary battery, was i n  some respects like 
1890 was 26,292. Faraday. 

'.rhe State of New York takes the lead in respect to He prosecuted his scientific investigations for the 
number of patents, 4,585 having been issued to her love of science and for the benefit his labors might 
citizens,2,641 to Pennsylvania, 2 ,152 to Illinois, 2,096 confer in the future on science and the arts, rather 
to Massachusetts, 1 , 762 to Ohio, 1,112 to New Jersey ; than from any immediate pecuniary benefit he might 
Mississippi, 55. derive from his work. 

In respect to patents and pop Ulation, Connecticut The invention of the Plante secondary element bears 
takes the lead, one patent having been granted to 796 much the same relation to recent sec�ndary batteries 
of population ; District of Columbia, 1 to 980 ; Massa- that Faraday's discoveries in induction bear to the 
chusetts, 1 to 1 ,068 ; New York, 1 to 1,30B; Mississippi, 1 dynamo. Both are fundamental, and of great scien­
to 23,447. tific and commercial i m portance, and both are repre-

The receipts of the Patent Office for 1890 were $1, 340, - sented by a host of modern inventions, but it is after 
372, and the expenses $1,099,297, leaving an excess of all a question whether the highest perfection has been 
receipts over expenditures of $241, 074. attained i n  these lines, notwithstanding years of de­

The total balance to the credit of the patent fund velopment. Cannot recent results, as wonderful as 
now in the Treasury is $3,872, 745. they appear, be surpassed? We bel ieve they can. I n  

Commissioner Mitchell in his report says: secondary batteries, for exam ple, there are at least. 
"The first ntled of the Patent Office is addi tional three chances for improvement, viz. ,  i n  efficiency, ill 

room. During the past year the utmost effort and durability. and in the matter of weight. 
ingen uity have been rendered necessary in order to The efficiency of the secondary battery, as compared 
find space even for copies of patents as they have with alternate transformers, is as 0'72 to 0'94. In point 
been produced from week to week. The income from of durability, improvement is much needed. The 
these copies during the past y ear has been upward of question of weight is of li ttle importance in a stationary 
$60,000_ They have been stored in various parts of plant, except in so far as it contributes to cost ; but ill 
the building, upon different tioors, in different halls portable batteries, undue weight becomes a serious 
and corridors, and only by the most careful systemiza- drawback. 
tion is a searcher, however experienced, enabled to The wei ght per horse power hour of the Planti3 bat­
know in what hall, corridor, or cranny he must look i n  tery is 396 pounds; that of the Faure, according to Sir 
order to find a particular patent_ During the past W. Thomson , is 165 pounds ;  while that of the E. P. S. 
year the office has been compelled to appropriate to battery is abou t. 135 pounds. What is wanted is a 
other uses one of the rooms occupied by inventors and I lighter, more durable, and more efficient element. It 
their attorneys for the purpose of inspecting their is not likely that marked improvement can be made 
pending applications, and the conseq uence is that the, without patient, well directed effort, but we know of no 
remallllllg room, which has only �3 feet square of field of invention more promising than that to which 
floor spao., is overcrowded and every day occupied by we refer. 

more than thirty persons at a time. An effort is now The endeavor of the investi gator in this line should 
being made to restore to the inventors a n d  their attor- be to inaugurate a new departure_ This, we know, is 
neys the use of the other room formerly oceu pied by easier said than done. It involves discovery rather 
them. This will be accomplished, if at all, by walling than invention, which means months and p08sibly 
off a space in the already crowded model halls. The years Of careful searching and experiment; bllt the 
Scientific Library, containing about 60,000 volu m es, is prospective reward warrants patient and intelligent 

.� .... 
crowded into disconnected rooms and galleries, ap- labor. 
propriated from one of the model halls. The room!! 

Detecting Olive 011, Butter and Oleomargarine. of the examining divisions are overcrowded; some of 
them are u nhealthy at best; others are rendered un- 'rhe reagent employed is a solution of silver n i trate 

healthy by their crowded condition. From all parts at 25 per 1,000 in ethylic alcohol at 95°. About 12 c.c. 

of the office arises a daily demand for additional rOOIll, of the oil in question and 5 C.c. of the rea�ent are 

which cannot be supplied, but wh ich must, neverthe- placed in a test-tu be. The tube is then set in a beaker 
of boiling water, and the changes of color which take less, be supp lied if the Patent Office is to do its work 

at all .  It is nearl y ten years since my predecessors di- place in the liquids are watched through the glass. 
rected attention to this i mperative need. Not a report. Ullle�s th
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d
are perfectly limpid, they must be 

PreVIOUS v fi tere Olive oiis sooner or later take a has been made to Congress during the interven- - - _ _ . . . 
ing decade which did not dwell upon the necessity for fine 

. �
reen color, which IS. h�h �er III the superior 

additional room, and with increasing emphasis from qualities. Pure cotton-seea OIl I� turned completely 
year to yAar. Meanwhile the amount of work an- b lack.. Oil of earth nuts (Arach�s) tak�s fir�t a red-

II t t d h I d bled meanwl ile the I brown color and finally turns green, loslllg Its trans-nua y ran sac e
. 

as near y OU ; I ·  
arenc . Oil of sesame takes a dee red color and re-recorus and copies have vastly accumulated; llIean- I 

p
. Y . 

h 0'1 f 1 k P II - h while the numbe r of rooms and the extent of space lIlalllS reddls . I 0 �o za ta es ye OWlS green 

. i b th P t t Offi h b d II colors and becomes turbid. Natural butter preserve!! occuplel y e a en ce ave ecome gra ua y . . . 

less and less. During the la8t six years the patrons of Its �atural color. O l eomargarllle beco�es a bnck red, 
th P t t 0'" I 'd . 

t th T . whICh color may be detected even III samples con-e a en u:ce lave pal III 0 e reasury over a . .  . . 

'11' f rl II ' f v r\' expen il'ture f tallllll g as httle as 5 per cent of margarlDe.-Raoul PAGE III I IOn 0 0 ars III excess 0 e e _ l O
B' II I. ASTRONOMY.-An Astronomer's Imaginary Visit to Venus.-A every kind, either by the Patent Office or hy the He- til e. 

• •• , .. very p:raphic account of an imaginary trip to the phtnet Venus, 
remindinllone ofJules Verne .. .. . . ..... . . . .. .... .... . .... . . . .. ; .. 12625 partm ent of the Interior for the benefit of the Patent THE number of retail liq uor dealers in the United 
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chine recently produced for tneuseof tbe Manne.mam. Tube Com- bers of Congress and other pu blic officers, balance sold stance which fell d uring an abundant shower in the pany. of Lor.don, for cuttinjl hot iron.-2 illustrations .•.....••..•.•. 12619 
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Detection of Flaws in illetal. repulsive to be spread in lumps on a lawn near the I Centennial Celebratio n  of the American Patent 

System at 'Vashington. An instrument for detecting flaws in metal castings d welling, and the only shape in which it may be used 
and forgings, w h ich is called the schiseophone, has been is in a nne com post, or i n  old manure b roken fine and 
invented by Captain De Place, of Paris. The apparatus, spread evenl y  by passing through a Kem p  spreader. 
says the London Times, consists of a small pneumatic It should be well understood in this connection that 
tapper worked by the hand, and with which the piece the smaller fruits, as raspberries and currants, as wel l 
of steel or iron to be te�ted is tapped all over. Con- as dwarf pears, should stand in clean, wel l  cultivated 
nected with the tapper is  a telephone, with a micro- ground in all cases, and recei ve a d ue share of ferti l iz­
phone interposed in the circuit .  T wo operators are re- ers, although dwarf pears after becoming well  estab­
quired-oue to apply the tapper, and t h e  other to l isten l ished may succeed in closely shaven grass, provided 
through the telephone to the sounds prod uced. These the ground is kept ann ually enri ched with man ure.  

operators are in separate apartments, so t hat the d i rect These rules are not l aill down as unalterabl e, bnt are 
sounds of the taps may not dist u r b  t h e  listener, whose to be Illodified according to the natural ferti l i ty and 
province it is t o  detect flaws. The two, however; are fitness o f  the soiL-Country Geutleman. 
in electrical communication ; so that the instant the ---_ _  ••• -il�._-----

listener hears a false sound, he can signal to his col- Water Power of Lake Superior. 

league to mark the metal at the point  of the last tap. Colonel Hope, of London, has, says the Canadian 
In practice, the listener s its with the  telephone to his Manufacturer, organized a company for utilizing the 
ear ; and so long as the taps are normal,  he does n o- enormous water po wer of Lake Superior and const�uct­
th ing. Directly a false sound-which is very distinct i n g  very extensive works in the vicinity of Sault Ste. 
from the normal sound-is heard, he at once signals for Marie. The waters of Lake Superior fall at .the  Sault 
the spot to be marked.  By this m eans he ill able not about 30 feet to the level  of Lake H u ron, and the ve­
only to detect a flaw, but  to local ize it. Under the locity has been recorded by General Powell ,  of the 
auspices of the Sou t heastern Railway Company, a United S tates service, as a little more than 90,000 cubic 
demonstration of the sch �eophone was given recently feet a second. Colonel Hope, who has j ust returned 
by Captain De Place at the Charing C ross Hotel, ill from spending several weeks on the spot, made careful 
the presence of several members of the Or(\nance Com- and accurate measurements and calculations, and finds 
mittee and other  government officials. Some samples the actual velocity and vol ume of water to be 122, 000 
of steel, wrought i ron,  and cast iron, which had been feet per second, equivalent to 236,000 horse power. His 
speciall y  prepared and privately marked, were tested, company intend to bui ld  a tail race five miles long on 
and in many cases the flaws therein were correctly the Canad ian side and a canal five mi les long on the  
local ized b y  the  instrument. On the other hand, some American side. These canals will be each 1.000 feet 
bars were broken at point� w here a flaw was indicated, wide, the widest in the world. They wi l l  construct 
but w here the metal proved perfectly sound. Conse- large d ry docks on both sides, to be fi lled and emptied 
quently, h owever ingenious the invention may be, it by gravitation. They will be the on l y  dry docks in the 
can hardly yet be called a practical success. world, so far as Colonel Hope knows, fi l led and emp-

.. • • I .. tied by this method. On the Canadian side al l the 
Trees and Shrubs i n  G,·ass. princi pal works will be above t he rapids, and on the 

The inquiry is made for the  treatment, of trees and American side belo w the rapids. The reason of this 
shrubs growing in a smooth lawn, so as to retain their is that the land for factories and m i lis is furnishe(\ 011 

richness and vigor, the well known retardin g  influellce the Canadian side above and on the American side be­

of a dense grass surface tend i n g  to give them a feeble low the rapids. There wi l l  be blast fur naces and ship 

and stunted appearance, with moss on their stems. yards, and it is expected that there wi l l  be paper m i l ls, 

The two leading remedies are ferti l izers and a free na- pulp mills, flour m i l ls  and other ind ustries, whose mo­

tural or inherently strong growth. By the selection of tive power will be supplied b y  this com pany, or by 

the most vigorous grower8, we may overcome partly one of the several suhsidiary companies which it  is the 
the natural d ifficu l ty, which w i l l  appl y  to shade trees intention of Colonel H ope's company to form. 
as wel l as the larger s h r u bs. The smal ler sh rubs w i l l  - • • I • 
need, at least in their  earl ier  years, a mellow and rich Dr. Same .. Croll. 

soil, and if se t in slllall grou ps or beds, the grass ground I The death is announced at Perth of t hat disti nguished 
in which they stand should be a circu lar  or el l i ptical writer, Dr. James C rol l ,  F. R S., in his 70t h year. Dr. 
bed, kept clean and mellow and occasional ly enriched r Croll  had been suffering for a 10llg t i l t Je from a lIIortal 
with the application of such ferti l izers as experience malady,  but relllained at his  work ai l llo8t to the last. 
has p roved best adapted to that l ocality. These beds Without any of the ad van tages of early scientific train­
should be s imple and unobtrusive i n  their form, the ing, Croll raised hilllself  from a very humble social po­
ornament consisting in the fine growths which they sition to that of a recognized aut hori t y  in his special 
contai n.  Arabesque beds, or those of fanci�ul shape, subjects, notably those connected with the relation of 
are only  adapted to low-growing bul bous plauts, or to climate to geological phenomena. Some years ago, by 
annuals or herbaceous perennials which will not hide the i nfluence of Si r  A. Ramsay, Croll , then resident in 
the outline. There are, h owever, lIIan y st rong-growing Glasgow, wa!! appointed an officer of the Geological 
peren n i als w hich wi l l  maintain their  vigor entirel y in Survey of Scotland. Although best known by his work 
grass, after a few years of culti vation. It is better to on" Cl i mate and Time, " he was the author of several 
have fewer plants under the best care and in the best others, such as " Climate and Cosmology, " "Stel lar 
conditiun than a promiscuous assemblage which is Evolu t ion,"  and the "Philosophy of Theism. "  The 
crowded and stu nted. originality of his views freq uentl y brought h i m  i n t o  

The check which i s  given to you ng t rees by standing con troversy with scientific m e n ,  who, d i fferi n g  from his 
in grass will vary m uch Wit h  the condition of  the opinion8, learned to respect hilI! as a d oughty atago­
grass. A tall and dense crop of t imothy and c l over nis" who h ad something to say and l):new how to say it. 
will generally be too much for even strong trees of .-----0 __ ....... ,�._------
younger growth, sometimes destroying newly set ones. American Lace CUl'tai ns. 

A m ead ow is not the place to set young trees. A Messrs. John Brom ley & Sons, of Phi ladelphia, Pa. , 
sheep pastnre is m uc h  better, the trees being shielded who at present employ about 2,000 hands making ru gs 
from their attacks. If kept al ways grazed short, the and chenille cu rtains, have decided t o  commen('e the 
condition is sti l l  better. The want of the rank foliage man u factu re of  lace cu rtains. Mr'. J .  H.  Bromley has 
ch ecks the roots, and there is a shorter growth of them. been to England, and after long aud careful exallli na­
Hence the reason that a closely shaven lawn is a better tion of the various makes of lace machllles h as placed 
place for trees. When the lawn is top-dressed ann uall y the on\er for the whole of the machinery and appara­
with a suitabl e  fertil izer, it is in  every way a more t us necessary to make the finishel\ and taped curtai ns 
favorable place than a dense meadow, or  even a rich from the raw m aterial with 1\11'. John .Jard i n e, of Not­
pasture, care also being taken to let the cli ppings of tingham. 
the lawn mower fall  to the ground where they are cut. We understand that Mr. JI1.I'(li n e  has undertaken to 
The natural dressing of the falling leaves may be BU- produce 5,000 palrs of fi nished cu rtai ns per week, in 
perseded by the annual applicat.ion of the fertilizers at Ph iladelphia, before turning over the plant to Messrs. 
the same season of the year. It is important to let the Bromley. 
clippings remain, as they aid in preserving the moist­
ure of the soi l,  which otherwise might be dissipated 
by the heat of the sun's rays. 

As a general rule for treatment, therefore, plant no 
trees in a meadow, nul' ic ground of a similar character. 
Strong growers may do in a grazed pasture, if  shielded 
from the animals, and if  m u lched broadly while young. 
Finished law[Js are still better if annually top-dressed,  
and the cli ppings from t.he weekly mowings remain on 
the ground.  Best of  all is a clean, mellow, cultivated 
surface, wide enough for a free extension of the roots. 
Large trees strike their roots deeper, and may do in 
heavy grass. 

The fertilizers which may be used will vary with the 
condiHon or character of the soil . Bone ash has a 
great effect on some soils only ; nitrate of soda on 
others ; and wood ashes or land plaster on otherS---: 
each to be determined by trial. Coarse barn manu re, 
although nearly al ways a strong aid to growth, is too 

.. , ... 
Coal in Tonquin. 

The seams of coal have been known for Romething 
l i ke half a cen tury.  They crop out all  round the bases 
of the lowish h i lls which fringe the shores of  the Gulf 
of Tonq uin. One of the seams it; 1 52 feet· thick, of 
almost solid coa\. It is a semi-anthracite of very fine 
quality, having about 87 per cent of fixed carbon an d 
from 7 to 12% per cen t  of volatile matter, from 2 to 3 
per cent ash, free from pyri tes, and of course qu.ite 
smokeless. 

.4. � • 
A NOVEL self·acting electrical balance was recentl y 

exhibited in Paris. 'fhe object to be weighed was 
placed in the pan, b y  which the ci rcuit was close(\ and 
the motor put in operation which. moved the weight 
out on the beam of the balance. When the equipoise 
was establ ished the circuit was broken . U pon em pty­
ing the pan the weight returned. 

This promises to be one of the most interesting and 
memorable affairs of the day. The following is the 
prelim inary programme : 

First public m eeting,* afternoon, Apri l 8, 1891. To 
be presided over by the President of the United State�. 

Se�on d  public meeting, April 8, 7 to 8:30 P. M. '1'0 
be presided over by the Hon. John W. Noble, Secre­
tal'y of the Interior. 

Special reception to inventors and manufacturers 
and the ladies who accompany them, at the Paten t  
Office, Apri l 8, 9 t o  11:30 P .  M., by the  Hon. John 
'V. Noble, Secretary of the Interior, and the Hon. 
Charles Eliot Mitchell, Commissioner of Patents. 

T h i rd public meeting, afternoon, April 9. To be 
presided over by Hon.  Frederick Fraley, LL. D. , 
President of the National Board of Trade and the 
American Phi l osophical Society, and charter member 
of Frankli n  Inst-it u te. 

Fourth pu blic meeting, evening, April 9. To be 
presided over by Professor S. P. Langley, LL. D., 
Secretary of the Smithsonian Institution. 

Anniversary Day, April 10. -Anniversary of the 
signing of the first American paten t  law-" An Act to 
Proinote the Progress of the Useful Arts "-by George 
Washin gton. 

10 A.  M. Excursion to Mount Vernon, where an ad­
dress wi l l  be del i vered by J.  M. Toner, M. D. , of 
Washington , u pon" Washington as an I nventor an d  
Promoter of  Improvements. " 

Fifth pu blic meeting, evening, April 10. -To be 
presided over by Prof. A. Graham Bell. Add resses t 
upon the followi n g  subjects are promised at the pu blic 
meetings : 

Edward Atkinson, Ph. D., LL. D., of Massach usetts. 
-Inven tion in its Effects u pon Household Economy . 

Dr. Joh n S. Bil lings, Curator, U. S. Army Medical 
Museum. - American Inven tion and D i scoveries in 
Medicine, Surgery, and Practical Sanitation. 

Hon. Samuel Blatch ford, Justice of the Supreme 
Court of the United States. --A Century of Patent 
Ll1.w. 

Cyrus F. Brackett, M. D., LL. D. , of New Jersey, 
H e n ry Professor of Physics, Col lege of New Jersey, 
Princeton.-The Effect of Invention u pon the Pro­
gress of Electrical Science. 

Hon. Benjam i n  B utterworth, of Ohio, U. �. House 
of Representati\·es.-The Effect of o u r  Patent System 
on t.he Material Developmen t  of the Un ited States. 

Octave Chan u t e, of Il l i nois, President of the Ameri­
can Society of Civi l  Engineers. -The Effect of Im-e n­
t ion u pon t be Rai l road and Olher Mean s of Inter-
communication.  

Professor F. W. Clarke, S. B.,  of O h i o, C h ief Chemist 
U. S. Geological Survey. -Th e  Relati ons of Abstr·act. 
Scientific Research to Practical In "ent ion, with Special 
Reference to C hemistry and Physics. 

Hon .  Joh n  W. Daniel, of Vi rginia, U. S. Senator. ­
The New South as an Outgrowth of I n vention and the  
American Pate n t  Law. 

Major Clarence E. Dutton, Ordnance Departlllf'nf. 
U. S. A. -Th e Influence of I n vention u pon the Impl, .. 
menis and Munit ions of Modern 'Varfare. 

Thomas Gray, C .  E., B. Sc. , F. R .  S. E. , of Indiatl:1, 
Professor of Dynamic Engineeri ng, Rose Polytechnic 
Inst itute, Terre Haute. -'1'he Im'en tors of the Tele­
graph and Telephone. 

Professor Otis  T. Mason, Ph. D.,  of  Virginia, Curator 
U. S. National Museum.-The Bi rth of Invention.  

Hon.  Charles Eliot M i tch e l l, of  Connecticut, Com­
m issioner of Paten t�.-The Birth and Growth of the  
American Paten t System. 

Hon . . 0. H. Pl att, LL. D., of Conn ecticut, U. S. 
Senator -Invention and Ad van cement. 

Col. F. A. Seel y, o f  Pen nsylvania, P rincipal Ex­
aminer U. S. Patent Office.-In ternational Protection 
of I n d ustrial Property. 

Hon. A. R. Spofford, LL. D., Librarian U. S. Con­
gress. -The Copyright System of the United States; 
Its Origin and its Growth. 

Hon.  Robert S. 'ray lor, of Indiana.-The Epoch­
making I n ve n tions of America. 

Ro bert H. Thurston. A. M. ,  LL. D., Doc. E n g. ,  of 
New York, Di rector and P ro feasor of Mechan ical En­
gineeri n g, Sibley Col lpg'e, Cornell  University. - The 
Inven tors of the  Ste'tm Engi ne.  

William P. Trowhridge, Ph. D., LL. Do, of New York, 
Professor of Engi neeri ng, School of Mines, Col um bia 
College.-The Effect of Technological Schools UpOIl 
the Progress of I nvention. 

Hon.  Edwin Wi l l its, of Mich igan. Assistant Secretary 
of  Agriculture.-The Relation of Invention to Agricul­
tu re. 

Hon. Carroll D. Wrig'ht., M. A . . of Washington, Com­
missioner of Labor.-The Relation of Invention to 
Labor. 

* It is proposed to hold meetings for the organizatIOn of the National 
Association of Inventors and Manufacturers on the afternoon of April7, 

and in the morninl: on April 8 and 9, and at such other times as may be 
necessary. 

t Addre •• es are also expected from prominent inventors and mannfac_ 

tJuers at the meetings for the organization of the National Association. 
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A ROLLER PRESSURE REGULATOR FOR CANE MILLS. 

An improvement whereby a uniform and adj ustable 
pressu re of the upper rol l of a cane mill upon the cane 
may be obtained, while the roll will yield for a hard 
substance or an u n usual l y  large body of cane, is  shown 
in the accompanying ill ustration, and forms the !Sub­
ject of a paten t  issued to Me8srs. Sam uel M. Malhiot 
and Cami l le  A. Lej e u n e, of Albemarle, La. Fig. 1 is  a 
perspective and Fig. 2 a side view of a cane mill pro­
vided with this pressure regulator, Figs. 3 and 4 being 
partial transverse sections. The lower journal boxes are 
supported in fixed position, while the upper boxes are 
adapted to slide in the housings, yokes resting on and 
moving with the upper boxes, while a bolt passes down 
through each yoke and through the 

J titutifit �mttitau. 
ing down a very steep hill  in a s leigh, and especially in 
descending in  an elevator car that is set rapidly in mo­
tion. A rapid vertical fall is a source of physiological 
disturbances that are very keenly felt by many per­
sons. If such a fall assumes an exceptional character 
of magnitude, it  will give rise to a mixture of desire 
and fear of exposing one's self to it that wi l l  constitute 
a new source of perturbations. These latter are of the  
same kind as  those that a person experiences in rustic 
swings, toboggan slide!', merry-go-rounds, the sight of 
abysses, etc. 

Such is the field to be exploited. 
A tower several h u ndred meters in h eight and a 

cl08ed cage constitute the plant. The maneuver is sim-

[FEBRUARY 2 1 ,  1 89 1 .  
A Novel Sea Barrier. 

On the northern shore of the Duddon estuary, in the 
county of C Ulll beriand, there has been steadily worked 
during the last t wenty years or more an important 
mine, producing a large quantity of rich red hematit.e 
iron. The ore having been excavated or " won " as 
close to the sea margin as it has been possible to work 
without letting down the surface of the land and ad­
mitting the influx of the sea, thereby drowning the 
mine, the company have recently obtained a fresh 
lease, undertaking to construct a barrier to keep back 
the sea along that portion of the estuary in front of 
the mine, in order that they might " win" the ore from 
u nderneath some twenty-six acres of the sea bed. To 

effect this object a massive and substan­
housings, as well as through the base and 
lower fulcrum bars, a plate, and cross­
bars, below which it is keyed. To each 
of the fulcru m bars is secured a cyl indri­
cal steel bar, forming the fulcrums of 
levers arranged on opposite sides of the 
machine, the shorter arms of the levers 
resting u pon steel rollers which bear upon 
the u pper face of a plate wi th side flanges. 
The flanges retain the rol lers in place, and 

the levers are arranged in two series of 
three each, their outer ends being con­
nected by a cross·bar. Under each of 
these cross-bars is a steam cylinder, with 
its piston rod in contact with the bar. 
The cyl inders are connected by a pipe, 
through a T i n  w hich steam is received 
frolll the boiler, the su pply pipe having a 
check valve, a pressure regulator, a throt­
tle valve, and an ordinary safety valve, 
arranged in the order named, together 
with a steam gauge indicating the pres­
sure of the steam in the cylin ders. When 
steam is admitted to the cylinders, the re­
ducing valve is made to bring down the 

MALHIOT & LEJEUNE'S l'RESSURE REGULATOR FOR CANE MILLS. 

tial sea barrier has now been constructed. 
This may justly be regarded as u n ique in 
character, inasmuch as it is  at one and 
the same time a breakwater and a water 
tight dam. By means of this work the 
sea was about three months since finally 
and successfully excluded from the area 
above mentioned. This great sea barrier 
presents an imposing appearance. It is 
just two-thirds of a mile in length , and 
for about one-half this length is fully 
50 feet in height from the bottom of the 
foundations to the top of the parapet. 
At high w ater of high spring tides there 
is a depth of rather more than twenty 
feet against the seaward face of the work ; 
b ut, being exposed during southwesterly 
gales to the ful l  force of the waves sweep­
ing up the Irish Channel, backed by the 
Atlantic rollers, the sea at such times 
breaks with great violence against the 
new barrier, as was, of course, expected, 
and has been provided for in the struc­
ture j ust completed. The engineer of the 

boiler pressure to the working pressure required i n  the 
mill, and the regulating valve and the safety valve are 
then set accordingly. A large or small body of cane 
then passed between the rolls is subjected to a uniform 
pressure ; but when an unusually large body of cane is 
fed, causing the u pper roll to he suddenl y  l i fted, the 
movement of the pistons causes the check valve to 
close, and steam is cOlll pressed in the cylinders and i n  
t h e  pi pes, the safety valve then opening. A s  soon as 
the upper roll assumes its norlllal position, the check 
valve opens automatically and the work proceeds as 
before. 

• • • • • 
A PROPOSED APPARATUS FOR A FALL OF 1,000 

FEET. 

Here is an idea on the subject of which it is, perhaps, 
not without interest to learn the opinion of the public, 
and which we recommend to American engineers at a 
time when work on the Chicago exhibition is about to 

Fig. I.-CAGE FOR HIGH FALLS IN SPACE AND WELL 

FOR ITS RECEPTION-DETAILS OF THE SERIES OF 
CONES. 

begin. It concerns a class of matters in which the 
habitual readers of La Nature are all particularly com­
petent to fix an opinion . It is a question of a fact that 
the great towers that are now in vogue would permit 
of realizing. 

Every one knows the peculiar sensation that one 
feels in falling vertically from a certain height, in rid-

pie : The passengers enter the cage, which is afterward 
allowed to drop freely from the top of the tower. At 
the end of 100 meters fal l the velocity acquired is 45 
meters per second, at the end of 200 meters it is 65 me·  
ters, and at the end of 300 meters it is 77 meters. Now 
the fastest trains make scarcely 30 meters per second, 
and descents into mine shafts never exceed 15 meters 
per second. 

In order to render this  maneuver practical, i t  suffices 
to receive the passengers safe and sound at the end of 
the trip, and to have it  possible to rapidly  raise the 
cage again. As regards the first condition, that may 
be realized without accident by giving the car the form 
of a shell with a very long tapering point, and by re­
ceiving it in a well full of water of sufficient depth. 

Mr. Charles Carron, an engineer at Grenoble, has 
analytical ly 6tudied the conditions in which the punc­
tuation of the water by such a shell would be effected, 
and the reactions that the passengers would have to 
support. The concl usions of this 8tudy show that 
there is nothing, either theoreticall y  or practically, op­
posed to its construction and to its operation in falls  
reaching three h u n d re d  m eters. The accom panying 
figures give the general aspect of such a shell capable 
of accommodati ng fifteen passengers fall ing from a 
height of 300 m eters. The pri n ci pal dimensions of the 
installation would be as fol lows : I nternal d iameter of 
chamber, 3 meters ; height, 4 meters ; height of mat­
tress, 0 '5 meter ; height of cone, provided with a series 
of internal cones set one into the other in order to pre­
vent the air from being com pressed in the chamber 
at the moment of i mmersion, 10 meters ; total weight, 
11 tons ; displacement of the shell entirely submerged, 
30 tons ; depth of the well, which is in the form of a 
cham pagne glass with hollow foot (a form whose pro­
file has been determined in such a way as to prevent t h e  
swell prod uced by t h e  i mmersion o f  t h e  shel l from ex­
tending beyond the l imits of the wel l ), 55 meters ; d ia­
meter at the upper part, 50 meters ; d i ameter from the 
depth of 28 m eters to the bottom, 5 meters. The pas­
sengers would be securely seated in arm chairs that 
exactly followed the contours of their body. 

This mode of high speed carriage, for returning from 
an ascem;ion of 300 meters, would not fail, th rough its 
originality, to please a host of amateurs with a new 
form of excitement. I t  appears therefore to possess 
the where withal to tempt a bold builder.-.4. Berges , 
in La Nature. 

.. . .  , . 
Iridescence oC Glass. 

The iridescent film in glass is part ially soluble in 
water, the remainder being unattacked by hydrochloric 
acid, but yielding easily to caustic soda. Both solu ­
tions contain sodium,sulphuric acid and carbonic acid.  
The portion insoluble in acid can only be silica, no 
lime being found even by the spectroscope. The film 
exists only on one side of the glass, and must be formed 
during the final heating, being probabl y  caused by the 
sul phurous acid in the burning gases, which acts on 
the surface of the glass, forming !'odium sulphate and 
silicate, the latter being subsequently decomposed into 
free silica, which separates out in the amorphous 
form.-A. Jolles and F. Wallenstein. 

work is Sir John Coode, and the contract­
ors are the well known firm of Messrs. Lucas & Aird.  
There i s  e very reason to bel ieve that the anticipation 
of the directors and shareholders of being able to con­
tin ue the working of the iron ore over a further period 
of 25 years may be realized. -British Trade Journal. 

• • • • • 
To Prevent Electricity on the Printing Press. 

Wet a cloth with water and wring it ont well u ntil it 
is only dam p, then pour a l ittle glycerine upon the 
damp cloth and wipe the surface of the tympan eheet 
with it, only o n  that part of the sheet where the im­
pression is, as it is there that the reaction is effected­
at the point of pressure. Do not put  on too much 
glycerine, as it wi l l  wrinkle  the sheet too much. Sim­
ply go over it as you would in oiling the sheet to pre­
vent offset, but do not satu rate it .  If you find that 
one application or wiping wi l l  n ot stop the trouble, go 
over the  impression parts again in the same manner. 
Some kinds vf stock are Illore susceptible than others, 

Fig. 2.-INTERNAL VIEW OF THE CAGE. 

and call for an additional application.-.4merican A1·t 
Printer. 

. «  • . •  
PHOTOGRAPHY i s  being used i n  the Paris morgue to 

determine, if possible, identification of the deceased. 
A photograph on a large scale is taken of the hands 
and put on exhibition. Persons are frequently identi­
fied either by scars of inj u ries or marks of various kinds 
which indicate the probable occupa.tion. 
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AN IMPROVED GAUGE COCK. It is a patented invention of M r. George W. C ushman, being prepared, resin oil, linseed, colophane and pa-
The illustration represents a gauge cock which may be of No. 159 Eighth Aven ue, New York City. A ratchet raflin are added in  the proportions above stated ; the 

packed at a'lY time when in use and under boiler pres- wheel is attached to the crank spindle u pon which the whole is boiled until homogeneous. This boiling gene-
8ure, with which no valve or seat is used, and which re- pedal turns, between the inner side plate of the pedal rally lasts about four or five hours. 
quires neither lever, crltnk,  nor weight for its operation. and the face of the crank arm, and the pedal has aux­
It has been patented by Mr. Marshall J. McCarte r, of i l iary side plates of greater length than usual, these 

McCARTER'S GAUGE COCK. 

Norristown,  Pa. The casing or barrel of the device 
has at one end an exterior thread adapted to screw 
into the shell of the boiler, or be con nected with a pipe 
therefrom, and a piston sl iding loosely in the bore of 
the barrel is held on a rod passing through a stuffing 
box i n  the outer end of the barrel .  the rod bei ng pro­
vided with a suitable handle. In this rod is a bore 
having one end adapted to open into the bore of the  
barrel, the other end of the bore connecting at  al l  times 
with the outside. 

The two figures are side views of the device, partly 
in section, and when the piston is in the position shown 
in the lower figu re, both ends of the bore in the rod are 
connected with the outside, as represented by dotted 
l ines, so that steam or water passing the piston cannot 
pass to the outside, on account of the stuffing box 
packing the rod tightl y. O n  the handle is a guide,  
through a slot in which passes a screw screwing into a 
lug on the casi ng, the guide preventing rod and p iston 
from t urning, and limiting their in ward and out ward 
movement. A th read is formed on the rod n ear the 
piston, aoapted to engage a thread in the bore near its 
outer end. When the gauge cock is applied on the 
boiler, the steam or water u nder pressure forces the 
piston out to the position shown in the lower figure, 
no steam or water then escaping; but when the handle 
is moved in ward until its hub strikes against the stuff­
ing box, as shown in the u pper figure, the bore in the 
rod then forms a passage between the interior and the 
exterior, and the engineer or fireman can see whether 
steam or water escapes, the piston being again forced 
outward when the handle is released. When it is de­
sired to repack the barrel, the screw is removed from 
the slot in the guide, and the handle is turned to bring 
the thread on the rod i n  en gagement with the thread 
in the barrel near its outer end, thus sbutting off com­
munication between the interior and the stuffing box. 
when the gland can be conveniently removed and the 
stuffing box repacked, without annoyance from leak­
ing steam or water. 

,. . .  , .. 
AN IMPROVED BICYCLE TREADLE. 

The i ll ustration representR It bicycle trPltdle designed 
to lighten the labor of running a machine, and especi-

1 

���,�\ 
CUSHMAN'S BICYCLE TREADLE. 

ally to facilitate the work of hil l  clim bi ng, its construc­
tion being such as to'jncreascthe'leverage upon the crank 
arms on the downward stroke, when, also, the pedals 
and the cranks are tied together, the improvement be­
ing adapted for attachment to any pedal now in use. 

side plates permitting the use of two foot-rest bars at 
each side of the crank spindle. Upon one of the side 
plates of each pedal is pivoted a spring-pressed pawl 
adapted for . engagement with the ratchet wheel, as 
shown i n  Fig. 1,  the pawl slipping over the ratchet 
during the u p ward movement of the pedals, but en­
gaging the ratchet in their downward movement, thus 
pre ven ting the pedals from revolving and tying them 
to the  crank arms during a portion of the stroke. The 
operator is also, by this arrangement. enabled to press 
down ward with greater force upon the forward outer 
foot rest, the leverage being increased by the distance 
from the crank spindle to the outer foot-rest bar, as 
represented by the curved l ines in Fig. 2. By this illl­
provelllent, also, the rider is enabled m ore readily to 
overcome a dead center, and f!hould the pedal be acci­
dentally dropped, its increased length facilitates its 
Illore ready recovery. 

Fifty lIliles per Hour. 

A correspondent asks i f  there is a train in the United 
States that has a scheduled time of 50 miles per hour 
or m ore, for 50 miles or over ; and to the inquiry we 
answer, yes, there is ; and though we know of but one, 
there may be others. Train No. 19 on the New York 
di vision of the Pennsylvan i a  l eaves Jersey City at 4:13 
and arrives at Philadelphia at 6 :05, making two stops ; 
t.he  distance is 89 ' 76 m iles. though it is usually called 
90 miles. The running time of this train, in­
cluding the time consumed i n  the stops, is 112 
minutes, which is almost 48 miles per hour ; it 
runs from Jersey City t o  Trenton without a 
stop, the distance being. 55 · 75 m i l es, in 64 min­
utes, the arriving time being 5 :17. which is a 
speed of about 52 miles per hour. There are 
several other trains that make this run from 
Jersey City to Philadelphia in about 2 hours, 
the majority exceeding 2 hours by from 2 to 10 
m i nu tes ; the l imited, Illaking no stops at all, 
Ill akes it  in  1 hour and 59 minutes, or 7 minutes 
1IJ 0re than No. 19, which makes two stops, while 
No. 43, also making two stops, uses 1 hour and 
57 m i u u tes. Trains frequently exceed 60 miles 
per hour, and it is l ikely that it is necessary for 
the above trains to do so daily to m ake their 
schedule t.ime, though the one train noted above 
is the only one that we know of where the 
schedule time is 50 miles per hour for a long 
distance. Some 10 years ago, the statement 
was made that engines were i n  process of con­
struction for both the Pennsylvani a  and the 
Bound Brook route that would enable the 
schedule ti me to be made 60 m i les per hour, 
the assertion being made that bot.h roads would 
have trains i n  the near futu re that would make 
the 90 miles in 90 minu tes. They have not yet 
been placed on the schedule. 

The B. and O. has several trains whose sche 
dule time between Washin�ton and Baltimore 
is 45 mi n u tes, which is 40 miles at the rate of 
54 miles per hour. The fastest schedule time for any 
dist.ance that we know of is o n  the B. and 0., where 
the time of the " Royal Blue " is. for a distance of a 
little over 3 m iles, at the  rate of 72 m iles per hour, and 
it is made too.- The Railway Conductor. 

• • • •  • 
A New Insulating Material. 

A new insulatin g  material for t elegraphic or other 
electric lines is  thus given by the Remle Indust1'ielle : 
It is composed of a m ixture of gelatine (specially made), 
resin oil, oxidized linseed oil, resin and paraffin. It is 
cheap and contains no sulphur. The proport ions of 
the mixt ure are : Glove glue (colle de gant), 1 , 000 parts ; 
resin oil.  100 parts ; oxid ized l inseed oi \ '  500 parts ; colo­
phane, 150 parts ; paraffin,250 parts. The glue is  prepared 
by taking t h e  refuse clippings of gloves, and soaking 
them in colo water for one n ight. The next day they 
are strained and washed i n  several waters u n til the 
water i s  clear. In  an iron boiler there are then placed 
1 , 000 parts of water. five parts of carbonate of soda, 
and dry glove ski n  250 parts. This is boiled for six 
consecutive hours, the water being renewed as it evapo­
rates. The wh ole boil ing mass is next run over a sieve, 
across which steam is passed to prevent the gelatine 
coagUlati ng. The boil ing sol ution is received by a 
wooden tub. through which a current of warm air is 
passed for one hour. '.rhe residue left i n  the sieve is 
boiled u p  with water for three hours, and when filtered 
can be used again for dissolving the glue, but this time 
with only 2UO parts of glove skin .  The gelatinous so­
l ution is put into a boiler with the olein or oleic acid 
used in candle manufactu re in the proportion of gpla­
tinous solution, 1. 000 parts ; olein, eighty parts. This 
is boiled for half an hou r, after which ten parts of 
caustic potash solution (fi fty parts water) is added. 
The boiling if! m aintained for an hour, so as to sapo­
nify the olein and form a soapy pulp. The glove glue 

.. I e  . ..  
A VELOCIPEDE OPERATED BY HAND LEVERS. 

The illustration represents a veh icle patented by Mr. 
Clarence P. Hoyt, the use of which is  calculated to ex­
pand the chest and develop the muscles of the arms. 
while it is designed t.o be a very strong, d urable, and 
easily managed machine. The main frame consists of 
two vertical bars, through which passe8 the axle, and 
two upwardly and rearwardl y  extend ing bars, which 
may be made integral with the vertical bars, the back­
bone being connected at one end to the tops of the 
vertical bars, while its other end carries a caster wheel. 
The backwardly extending bars of the frame have 
bearings for a crankshaft on which is keyed a sprocket 
wheel, a chain from which engages a small sprocket 
wheel on the main axle. Just outside the vertical bars 
of the main frame, two vertical lever bars are fulcru med 
on the axle, a handle piece being secured to the con­
nected upper ends of the lever bars, while a rod ex­
tends rearwardl y  from their lower ends to a pivoted 
lever bar, from which a connecting rod extends to 
wrist pins on arms of the crank shaft, wh ereby, on re­
ciprocating the levers by means of the handle piece, 
the crank shaft is turned and motion is comm u nicated 
to the main axle to propel the machine. Extending 
forward from the caster wheel bracket, on each side, is 
a rod passing through a slotted arm secured to the 
underside of a pivoted pedal, the rods carrying stops in 
advance of the slotted arms, and the forward endR of 
the rods being connected to the forward ends of the 

HOYT'S VELOCIPEDE. 

pedals by spiral spri ngs.  With this arrangement, the 
depressing of a pedal draws upon one of the rods and 
turns the caster wheel, pressure on the right hand 
pedal guiding the vehicle to the right, while the de­
pressing of the left hand pedal turns the vehicle to the 
left . 

Further information relative to this i nvention may 
be obtained by addressing the patentee, box No. 536, 
Golden, Col. 

. 1  • .  " 
Precious Metals Mined In 1 890. 

The annual report of  Wel ls, Fargo & Co. of precious 
m etals prod uced during 189() in the States and Terri­
tories west of the M issouri Ri ver, including British 
Columbia, �hows : Gold, $32, 156, 9 1 6  ; sil ver, $62,930, 831 ; 
copper, $20,569. 092 ; lead. $11, 509, 571. California pro­
duced in gold. $9, 896, 851, s i l ver $186, 263 ; :Nevada. g.)ld, 
$2, 693.884, silver, $6,546, 652 ; Oregon, gold , $965,000, 
silver, $71, 000 ; Wash ington, gold, $194, 000. s i l ver, 
$85, 000 ; Idaho, gold , $3, 595, 333, !'i 1ver,  $10, 229,167 ; 
Montana, gol d ,  $2, 764. 1 1 6, sil ver, $12,050,339 ; Colorado 
gold, $4.2 10.961, sil ver, $ 1 3, 064,486 ; Utah. gold. $88, 798, 
s i l ver, $12, 170, 377 ; New Mexico, gold, $376,034. sil ver, 
$1.282. 951 ; Arizona, gold . $1, 150,486, sil ver, $6,446, 863 ; 
Dakota, gold, $3,045.560 ; Texas, silver, $219,423 ; Brit ish 
Colu m bia, gold, $361, 555 ; Mexico, gold, $12, 689,000, sil­
ver, $415,645,000. 

THERE is no doubt but the form of a roof has much 
to do with the draught of a chimney. The flat roof 
offers no resistance to the passage of air, but as the 
pitch is increased, the curren t is more and more dis­
turbed, until wit.h a high-pitched and many-gabled 
roof it is broken i nto innumerable eddies, some of 
which are sure to curl down and force the smoke and 
gases in the flue into the rooms below. Chimneys on 
such roofs should be built higher than ordinarily. 
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Ice ForlDlng u nder Water. 

To the Editor o/ the Scientific A merican : 
Your ans wer to q uery No. 2, 719 leads me to ask : 

What makes ice form on the bottom of ri vers some­
times more than others ? I have often observed it  ad­
hering to the smooth Iltones on the bottom of q u ite 
large streams, as if it  was frozen there, which at other 
t i J ues will not be seen, although the anchor ice may be 
r u n n i n g  plentifully, and the atmosphere quite as cold. 
No apparent change in the water, it being as clear as 
ever ; nor is the ice charged with sediment or anything 
to make it  heavier. It has the appearance of havi ng 
formed t.here, though perhaps several feet below the 
surface of the water. I saw it once d uring the present 
month in the Kalamazoo River. G. W. GRIGSBY. 

Allegan, Mich. , Jan. 24, 1891. 

[It is well known that running water will cool to seve· 
ral degrees below the freezing point without freezing 
on the surface. At this temperatu re the stones on the 
bottom will also be cooled down to a like temperatu re, 
when the film of water next the surface of the "tones 
will freeze to the surface because it  becomes quiet by 
contact with the surface. T h us the stones will continue 
to gather by surface freezing to considerable thickness, 
and ice so formed may remain until a change of 
weather or u n til the surface freezes over, when the 
tem perature of the running water will rise and melt  
the anchor ice by heat from the earth. The floating 
ice is not anchor ice. -ED.1 

Deterioration oC Water i n  Reservoirs and 
Conduits. 

At a recent m eeting of the New Jersey Sanitary As­
sociation, Mr. C. B. Brush dealt with the above subject 
i ll a paper. He remarked that all water supplies are 
better at certain periods of the year than at others. In 
the hot, dry days the water becomes dead and lifeless ; 
and if allowed to remain at rest for any considerable 
length of time, algre formations appear on the !!urface. 
These, however, are destroyed and disappear as soon 
as the water is put in m otion. If allowed to remain,  
the water cures itself-the algre disappeari ng after a 
few weeks, and leaving the water again in its normal 
condition. The algre show themselves more quickly on 
water that has been filtered, either naturally or  arti­
ficially. The author also stated that water is delivered 
in its best condition when taken from a running stream 
and supplied directly to con&umers without coming to 
rest d uring its passage. Water discolored by sediment 
is very often in its best condition, because the sediment 
is due to the fact that an abnormal volume of water is 
blow off from the watersheds, and any pollution there 
may be is so diluted as to be incapable of harm. But 
there is such a ·demand for clear water that reservoirs 
are necessitated, with their attending evils. Water 
that is stored for twenty or thirty days commences to 
deteriorate. '.rhis is due to stagnation ; and the stag­
nation begins to manifest itself as soon as 

-
the oxygen 

in sol ution in the water becomes less than 0'3 per cent. 
The best means of preventing stagnation consists in 
keeping the water in  motion ; and there is no better 
way than by forcin g  air into the bottom of the reser­
voir, and keeping the water aerated. Mr. Brush gave 
an interesting account of his experience with a n u m ber 
of reservoirs where the water had become tainted in 
conseq uence of lying stagnant ; and in every instance 
he obviated the difficulty by forcing air into the reser­
voir or the mains. 

04 . 1 '  .. 
COlDpositlon oC TalculO. 

Talcum, or soapstone, also known as steatite, is a sili­
cate of magnesiu m  containing generally iron and other 
impu rities. 

F. W. Clarke and E. A. Schneider have recently ex­
amined some talcum with the following results. The 
sample of talc with which the expflriments were carried 
out came from H u n te r's M i l l ,  Virginia, and when dried 
in air gave the following analysis : 

Per cent. 
Sil ica . . . . . . . . . . . . . . . _ . . . . . . . . . _ . . . .  . . .  . .  . .  . . .  . .  . .  . .  . . .  . .  . 62'27 
Alumina . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . .  . . . . . . . .  j)'15 
Feme oxide . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  0'95 
Magnesia . . . . . . .  • . . .  . .  . .  . .  . . . .  . .  . . . . . . . . . . . . . . .  .. . . .  30'95 
Ferrous oxide . . . .  . .  . .  . . . .  . .  . . . . .  . .  . .  . .  . .  . .  . .  . .  . . .  . . . .  . .  0 -85 
Manganous oxide . .  . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  Trace 

Water (1088 aT 105°) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  0'07 

LOBS on iguition . . . • • • . . . . . . . . • . . • . . . .  " . . . . . . . . • . • • • • • . .  4'84 

100'08 

These figures agree closely with the empirical formula 
H . Mg,Si.O.o •  

.. ' . 1 . 
Standing Bareheaded at Fu nerals. 

The London Lanctt deprecatfls the practice of re­
maining bareheaded at funerals. It commends the 
propriety of cutting short the burial services in cold 
and inclement weather, and suggests that the hats 
should be kept on the h eads of those in attendance. 
These suggestions should certainly be approved of, for 
a funeral ceremony, as at present carried on,  involves 
m nch risk of contracting grave inflammation of the 
respiratory organs. 

J'titufifi t �mtritau. 
The Telephone Patent •• 

I n  December the fundamental patent on the speak­
ing telephone gran t.ed in England to Alexander Gra­
ham Bell expired, and our British cousins are con­
gratulati ng themselves on reliflf from a monopoly that 
has made itself somewhat obnoxious to them. Com­
petition has already sprung up and telephone rates 
have been red uced. In view of these facts it may be 
worth while briefly to review the princi pal patents that 
have enabled the Bell Telephone Company to hold its 
own against any and every attem pt at competition, 
and to note in what state their successive ex pirations 
will leave the art of telephony. The fundamen tal 
patent was granted on the 7th of March, 1876, j ust 21 
days after the filing of the application. Its principal 
feature is the enormuusly sweepi ng fifth claim for 
transmitting vocal sound by electrical undulation., that 
has successfully held its o w n  against every i nventor. 
As is  now well known, the patent was entitled " An 
Improvement in  Telegraphy,"  and the other claims are 
comparatively unim portant, as the transmission of 
speech is  not mentioned in them . The armature of the 
rudimen tary form of telephone, shown in the drawings, 
is supported at a single point and actuated mechani­
cally by a flexible diaphragm. This patent will expire 
on March 7, 1893, its life being q uite u naffected by the 
expiration of the English patent, Rince the latter was 
taken out  after the American one was granted. It will  
be seen, therefore, that on the expiration of this patent 
the broad principle is thrown open, and operative re­
ceiving and transmitting instruments can be freely 
man u factured. 

But it should be remem bered Alexander Graham Bell 
took out a second patent on the 30th of January, 1877, 
coverin g  the hJl Portant features of the form of receiver 
generally used in every part of the world. His  claims 
cover the diaphragm of magnetic material, and means 
of adjusting it to its proper relation with the m agnet. 
This second patent will proba,bly enable the ordinary 
form!! of construction to be held from public use until 
Jan uary 30, 1894, after which day the re�eiver sub­
stantially as now known will become public property. 
As to the transmitter, the case is some what more com­
plicated. The principal patents on the carbon trans­
mitter were granted to Thomas A.  Edison, on April 30, 
1 878, are now control led by the Bell Telephone Com­
pany, and will expire April 30, 1895. The Edison trans­
mitter is successful, but has not been in very general 
use. 

The form of transm itting instrument most widely 
employed, especial l y  for 10nK distance work, is that 
patented by Hun nings. It is an English invention, 
and the American patent ,  granted August 30, 1881 ,  will 
expi r e  with the previous Engl ish patent on Septem ber 
16, 1892 ; it is, however, an tedated by the Edison patent, 
so that the Bell Telephone Company will hold a claim 
on the carbon transmitter u ntil the expiration of the 
latter. The Blake form of transmitter is the subject 
of a gro u p  of patents dated November 29, 1881, but, is 
the result  of the div ision of an application filed Janu· 
ary 3, 1879, and the e ntire grou p patented in England 
i n  that year will pass out of legal existence on J an uary 
20, 1893. 

There is, however, a patent to Berliner, also owned 
by the Bell Telephone Com pany, coveri ng the same 
principle which is used i n  the Blake transmitter, that 
of varying contact between two electrod es ; this will 
expire on January 1 5, 1895, and incl udes the ind uction 
coil apparatus now usual ly em ployed. It will thus be 
seen that w hile the receiver becomes public property, 
at least in some of its forms, in 1893, the group of trans­
mitter patents are likely to tie up that part of the tele­
phonic system for nearly two years thereaft er. Of 
course the Bell receiver can be made to work q uite suc­
cessfully as a transmitter, and it is altogether probable  
that modifications of  it wi l l  be  foulld to operate far 
more successfully than is generally supposed. In any 
contingency a thoroughly successful telephone for any­
thing except long distance lines can be manu factured 
by any one who chooses, after t.he expiration of the 
second Bell paten t, Jan uary 30, 1894. A single addi­
tional contingency with respect to the carbon trans­
m itter may be m entioned. 

This instrument has been claimed by the no v _1 > 
torious Daniel Drawbaugh, his chief opponent h i t  to! 
Patent Office being Edison. The Drawbaugh aPI . . . . a­
tion was filed considerably later than Edison's, but 
possibly migh t  be ruled to come within the statutory 
l imitations if there were no serious opposition.  It is 
within the bounds of possibility then that an effort 
might be m ade to tie u p  the transmitter for another 
long term of years by establishing a l egal priority for 
Drawbaugh in default of ari acti ve opposition in behal f 
of Edison. Such a combination of circumstances might 
come about if the Bel l Telephone Com pany were in­
terested in a.llowing the issue of a patent to the al leged 
Pennsylvania inventor. This statement of the condi­
tion of the telephone patents is necessarily incomplete, 
since we have made no attempt to discuss all the ac­
cessory apparatus  that is in U8e to-day ; but it will 
have served its purpose if it calls public attention to 
two things : first, the expiration of the fundamental 
telephone patent, and the way in which this blessing 
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is mitigated by the transmitter patents ; and, second, 
to possible legal machinations for securing a continued 
m onopoly on the carbon t ransmitter. - Electrical 
World. 

• •  e l  • 
Carbonizing W ool and Rags. 

In order to remove burrs, especial l y  the mestiza 
spiral burr, and other vegetable matters from wool, it 
becomes necessary to use a chemical process to destroy 
the same without injuring the wool fibers. I will now, 
says a writer in Wade's Fibe1' and Fabric, endeavor to 
describe a process as used in Europe : 

1 .  We m ust have a wooden tub, say 3 feet wide, 6 
feet long, and 3 feet deep, covered on the inside with 
sheet lead. Fill the tub about three-fourths full with 
cold water, and add sulphuric acid until your ther­
mometer shows 3° R. Enter the wool that has been 
thoroughly scoured. See that the liquor covers the 
same all over, and keep it  so in the l i q uor from one to 
two hours, according to th£' amount of vegetable mat­
ter in the wool. On the back of your tub have a wooden 
rack, so you can throw yOUi' wool u pon it,  and let  the 
liquor drain back into the tub. Keep the stren gt h of  
your l iquor 3° R.  In nailing on the rack use copper 
n ails, as iron ones are destroyed in no time. The men 
handling the wool in the acid should wear long rubber 
gloves. 

2. From there it goes to the extractor, and is well ex­
tracted. The extractor should  be made of copper, and 
the netting covered w i th lead. I h ave seen one covered 
with vulcanized ru bber, which I understand gives satis­
faction. 

3.  The wool is now put on an ordinary wool drier, 
and is t horoughl y  dried. The nett ing of the drier 
should also be leaded. 

4. The wool now goes in the carbonizing oven. This  
is a large wooden box with drawers made from sheet 
iron, and leaded wire n etting about 4 feet wide, 6 feet 
long, and 6 in  height. On these drawers the wool is 
spread loosely, and kept fou r  to six hours at a tempera­
ture of from 180° to 1900 F. There should be an elec­
trical arrangement con nected with the th ermometer 
that will ring a bell when the tem perature of the oven 
Ket s  too low or too high . As soon as the burrs get black 
and you can rub them to powder between your fingers. 
the wool is ready, t hat is, the burrs are carbonized. 
The oven has to be well ventilated, so that the fumes 
of the acid, generated by tbe heat, are taken away as 
quickly as they arise. This  is done by means of a 
fan. 

5. The wool now goes to a duster, enters the machine 
by a series of close-set steel rollers t h at crush the car­
bon ized burrs, which are then shaken out by a pan 
and sticks. 

6. The wool is now all clean, but has st ill the acid in 
it., which has to be neutral ized with a cold soda ash 
bath about 3° R. strong. This  can be done in a wooden 
tub, and then rinsed out w ith cold water or i n  a scour­
ing machine. The wool is now all read y for the dye­
house. 

The process of carbonizing rags is the same, only use 
a l ittle stronger l iquor and let them stay longer in  it  .. 
After the cotton is thoronghly carbonized, so that if 
you rub the rags the cotton threads fall out as d ust, 
put them in a wool duster and dust well. Neutralize 
the acid the same as in the wool. 

.. . . , .. 
Cork Worms. 

Investigation in France proves the existence of two 
or three types of motbs in  wine cellars. The grubs feed 
on the fungoid growth that form s on the wine vats and 
mouldy corks. The insect bores and forms galleri£'s i n  
t h e  cork nearest t o  the glass, an d through the holes 
thus formed air gai n s  access to the wine, spoi l i n g  it. 

The San Franci sco Chronicle says : Our chief diffi­
culty i n  bottling wines has been in obtaining a supply 
of perfect corks. At least 25 per cent of corks, after 
exam inat ion for fitness, are rejected. An examination 
of several bins was m ade at the vineyards, and it wall 
found that the corks were perforated, and in  some cases 
the wine oozed through them. Now we are trying a 
method to stop the i n roads of these grubs. After soak­
ing the corks in hot water and then in brandy they are 
dried, and when they are put into the bottles the tops 
are coated with a layer of paraffine wax previous to 
sealing them with ordinary wax. We hope by the use 
of the paraffine compound to stop the ravages of these 
insects. Neither the grubs nor in sects feed u pon the 
wine, but simply u se the cork as a place to deposit 
their eggs, and the coating may possi bly prevent their 
entrance. 

. . . .  ., 
Sno"" ',,"orI08 • 

A puzzling phenomenon has been n oticed frequently 
in some parts of Valley Bend District, Randolph County, 
Va. ,  this w i nter. The crust of the snow h as been covered 
two or three times with worms, resembling the ordi­
nary cutworms. Where they come from, u nless they 
faU with the snow, is inexplicable. The snow is two 
feet deep, and the crust is too strong for them to have 
come up out of the ground.  A square foot of snow can 
scarcely be found some days without a dozen of these 
worms on it. 
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THE UNITED STATE S LIFE SAVING SERVICE, 

Upon the ocean and lake coasts of the United States 
there are now about two hundred and twenty-six gov­
ernment life saving stations. Of these, one h undred 
and Rixty-five are on the A tlantic shores, eight on the 
Gulf of Mexico, eight  o n  the Pacific, and forty-five on 
the great lakes ; and one, a river station, at Louisville, 
Ky .. on the fal ls of the Ohio Rtver. The work of the 
Federal service is re-enforced to a certain extent by 
private association. Thus a portion of the New Eng­
land coast is guarded by the Massachusetts H u mane 
Society, a volunteEr organization noted for its efficient 
work. 

The distribution of stations is regulated by the na­
ture of the coast and the amount of commerce passi ng 
by or approaching it. Prom the eastern extremity of 
the coast of Maine to Cape Cod there are but sixteen 
stations for 415 mi les. The coast, for a great part rocky 
and precipitous, gives numerous harbors of refuge. 
Along Cape Cod a dangerous region appears, where 
there are ten stations, about eight miles distant from 
each other. The bight form ed b y  the shores of Long 
Island and of New Jersey, with  New York harbor at  
the apex, is renowned fol' its dangerous nature.  Along 
250 miles of the shores of this w uch frequented water­
way there are 79 stations, giving an average distance of 
about three miles from station to station. Further sou t h  
there is less commerce, a n d  fewer station s  a r e  provided. 
For 175 miles from Cape Hatteras south to Cape Fear 
there are but six stations, the distance between s tations 
averagi ng nearl y 30 miles. The coast of Florida is of such 
formation that vessels are generally  wrecked close to 
shore and the crew call save themsel ves. Refuge stations 
for the supply of food and water are provided along the 
uninhabited portions of this coast. Their average dis­
tance apart is 26 w iles. At each mile along the coast 
a guide post is erected, giving the distance and direc­
tion to the nearest refn ge station. Each has pro­
visions enough for twenty-five persons for ten days. 

The great lakes have a coast of 2,500 m i les extent .. 
Most of the harbors of refuge are artificial, defined 
by piers and maintai ned by dredging. These are the 
scenes of most of the w recks, as vessels in storms 
make for the nearest of them, and are liable to strand 
upon shoals at their mouths. Forty-five stations pro­
tect this great extent of coast, being generally placed 
at or n ear harbors. 

The whole system is under the Treasury Department. 
Its chief officer, the gen eral:superintendent, i s  appoin ted 
by the President ; u nder him is an assistant superin­
tendent, appointed by the Secretary of the Treasury. 
From the reven ue cutter service inspectors are ap' 
pointed who make monthly visits to the stations and 
conduct annual exam inations of the station employes. 
They also make special investigations of wrec ks w i t h  
108s of life, a n d  do other services a s  req uired. The 
stations are aS8igned to district!', for each of  which 
there is  a district superintendent, with,  in one case, an 
assistant superintendent. Unuer these come the sta-
tion keepers and statio n  employes. 

. 

The station keeper i s  selected with the greatest care, 
as he is in direct control of the work of t h e  station and 
is in absolute command of his crew. He ",nd the dis 
trict superintendents are €x-otficio inspectors of cus­
toms. The keepers are also statutory guardians of all 
wrecked property until rel ieved by the owners or their 
agents. The selection of a crew is left in the hands of 
the keeper. The regular crew at an Atlantic coast 
station consists of six men with an additional man from 
the 1st of DeceI\lber. The active season extends on 
this coast from September 1 t o  May 1 ,  taking i n  the 
fall, winter, and spri n g  m onths. On the lakes the 
term is  reversed. extending frOID April 15 to about 
December 15. including the summer months. 

After a man has been selected by the station keeper 
for engagement on a life savin g  crew, he is subjected 
before appointment to a rigid examination as to his 
qualifications. After appointment he can on l y  be dis·­
charged, with the exception of two cases, by the gen­
eral superintendent's authority for good and sufficien t 
reasons. In cases of neglect of patrol d u ty or insubor­
dination at a wreck, the offender is snbject to i n stan t  
dismi�sal by the keeper. Where disabi l i  t y  o r  death has 
been incurred by accident on duty, there is  a system 
of pensioning that cannot be extended beyond two 
years. 

The patrol system is regarded as one of the most im­
portant branches of the service. U nder its provisions a 
constant watch is main tained all night long offshore. 
The hnndreds of miles of cost are patrolled nigh tly 
by the surfme n  charged with the dnty of warning off 
vessels approaching dangerously near the coast. The 
service probably saves more l i ves b y  its patrol system 
than by its operations at wrecks. It acts to supple­
ment the lighthouse department, notifying vessels of 
their proximity to shore. The work incl udes a care­
fully verified patrol of the shore, with constan t watch­
ing for and warning of vessels. Where !'Itations are 
near to each other, the surfman starts  out when his 
hour arrives, and walking along the coast as n ear to 
the shore as practicable, proceeds on his beat until  he 
meets the patrol from the next station. Each has a 
metallic check, which they exchange and then return. 

Jtitutifi t l\mtritlu. 
If they do not meet, the one man continues his patrol ! templates the use of the independent hawser for the 
to the next station, exchanges checks, returns, and traveling block. 
reports accordingly. One of the checks is shown in the It is obvious that to successfully conduct operations 
il lustration, Fig. 14. A record is kept by their means with the life lines and breeches buoy, considerable ex­
of the patrolling. At isolated stations a poet marks perience is necessary. Accordingly a constant sy�\tem 
the end of the beat. A watchman's time detector is of practice is maintained at the stations. A pole is set 
carried by the patrol, who finds the registering key at- up on the shore, preferably in the shallow water near 
tached to the post. With this he marks the dial, thus shore. This is at 75 yards distance from the place of 
registering his tinie of reaching the end of his beat. practice, and represents the mast of a vessel. The 

'l'h e  patrolman carries with him a beach lantern and crew are first called upon in the boathouse by n u m­
some red Coston light signals, Figs. 7 and 8. These ber, and are examined orally. They have to recite i n  
light by percussion. If  the patrol discovers a wreck or proper sequence the details of the exercise a s  set 
vessel in distress or danger, he igni tes the signal, Fig. down in the service manual. At the words of com mand 
1. This warns the ship offshore if there is time, and they then fall into place at the drag rope and draw 
at the worst assures the crew of assistance. the apparatus to the dri l l ing ground.  A man has been 

The work at a wreck, such as shown in Fig. 3, is placed upon the mast. At the word " action, " the crew 
executed by boat or by hawser tackle and breeches proceed to rig the apparatus and bring their comrade 
buoy. When possible the boat is  used in preference. down from the pole in the breeches buoy. The time 
The entire responsibil ity of choice of methods rests required is noted and recorded. If i n  oue month after 
with the station keeper, and he is held to rigid ac- the active season commences the work cannot be done 
counting for any error resulting in loss of life. in five minutes, the men are cautioned. Further action 

The favorite type of boat is a development of the is rarely necessary. An active rivalry exists between 
surfboat used by fishermen along the New Jersey and many of the stations. The mimic rescue has been af­
Long Island coasts. fected in two minutes and thirty seconds. This was in 

They are built of cedar planks on a white oak frame, daytime ; at a night drill  the same has been done i n  
vary from 2 5  to 2 7  feet long, 6 Yz  to 7 feet beam, and 2 three minutes. In addition to the wrecking drill, in  
feet 3 inches to  2 feet 6 inches deep, with 1 foot 7 inches every week are  included the following : Boat practice, 
to 2 feet 1 i nch sheer of gunwal e .  The bottoms are flat. including launching and landing through the surf with 
They draw only 7 or 8 i nches of water and weigh 700 at least half an hour's rowing ; practice in signaling 
to 1, 1 00 lb. They are propel led by six oars, and can with miniature flags and with oral examination as to 
land fifteen person s, though this is more than they are the general features of the international code ;  and the 

calculated for. They are in great con trast to the 4,000 recitation of four methods of rescuing the apparently 

lb.  sel f-righting li feboats of the English service. So drowned, with practice of manipulations upon the per- ­

far the record is all in the favor of the lighter boat, son of one of the men. When this ceaseless round of 

which has no air tanks and hitherto has not been self- practice work is superimposed upon the patrol and 

baling, as a rule. It is hoped that the last named other duties, it will be seen that the time of surfmen 

feature, used in some of the boats, may be successfully is very fully occn pied. 

i ntroduced in all. On their monthly visit the inspectors mark in their 
The boats are taken to the shore on a wagon, as drill books the proficiency of each member nf the sta­

shown in Fig. 2. As they reach the water's edge, one tion force. A scale of ten maximu m  is adopted. The 

end is lifted, a pin is pulled out of the reach of the notes are reported to the general superintendent, 

wagon ,  and a singl e  pair of wheels are p u l led from where the record of the rating of e very man i n  the 

under. The same is done for the other end,  and the force is kept. 

boat is launched. A favorable moment is taken for the The operations of the entire life saving service are 

launching through the surf. In one minute the boat under the charge of General Superintendent Su mner I. 

and crew can be afloat. Kimball. Our thanks are due to Capt. Charles A. 

The keeper steers with a long oar over the stern, Abbey, inspector for this district, for courtesies 

held in a closed swivel rowlock or rope grummet. He received. 
and his crew work in perfect touch with each other. . . .  I .  
By the steering oar he works the boat so as to take the 
breakers head on, and the crew by their training are 
responsive to his slightest word or look. The crew 
wear life preservers, shown ill Fig. 4, of which a sup­
ply is carried in the boat. The boats also carry a can­
vas drag or sea anchor with tripping line. This when 
thrown over with a good length of line holds their 
head to wind ward i n  emergencies or act s as a drag 
upon them in b reakers, enabling them to be maneu­
vered under difficult conditions of rapid surface drift 
and current. 

The life saving boat reprel'!ents only one phase of 
operations. 

Much of the work is done by life line and breeches 
huoy. A gun, shown in .Fig. 3, or a rocket, Fig. 9, 
is used to throw a l ight line over the wrecked ship. 
The gun practically is the universal method. The 
crew of the wrecked vessel haul this in ,  and to its end 
is attached a rope, and to the shore end of this is 
fastened a contin uous endl ess rope reeved through a 
block arid called the whi p line. Sometimes, where a 
large gun is used, the i ntermediate line is dispensed 
with. The crew of the wrecked vessel haul in the line 
until the whip line block reaches them .  This has 
attached to . it a board, Fig. 11, with directions in 
English and French. 

The block of the whip line, according to these dircc­
tions, is to be secured to the lower mast or as high as 
possible to the hull of the wreck. By means of the 
whip line the end of a hawser is brought on board 
and secured n ear the whip block. Upon the hawser a 
block carrying a buoy provided with a canvas recep­
tacl e resemblin g a species of breeches, called a 
breeches buoy, Fig. 6, is reeved so as to travel back 
forth, being attached to the whip line and worked by 
it. The w recked- crew have to attend to the instal la­
tion on their ship of these means of rescue, and ex-
peri ence shows the sai lor to be exceedingly stupid in 
contri buting to his own succor. On shore the tackle is  
sustained by a crotch or shear legs, guyed or braced to 
a sand anchor in its rear, as shown i n  the cut. When 
all is ready the wrecked people are brought ashore one 
by one i n  the breeches b uoy. The same tackle may be 
used for the Francis l i fecar, show n  in Fig. 5. This is 
a closed metal l ic  boat that can hold six or seven 
people. Its use on our cGasts is  ' l imited, the breeches 
buoy and surfboats doing most of the life saving. 

What is  called by the surfmen a sausage light, 
shown in Fig. 13, in use in the wreck scene, is sus­
pended from a tripod on shore to illuminate the beach 
in wrecking operations. 

It has been found practicable to dispense with the 
hawser on occasions, the traveling block working on 
one lay of the whip line. The complete system con-

The FloW'er Clock. 

The hour at which each flower opens is itself so uni­
form that, by watching them, floral clocks of sufficient 
accuracy can be arranged. Father Ki rcher had 
dreamed of it, but vaguely and without pointing out 
anything; it is to Linnffius that we must ascribe the in­
genious idea of indicating all the hours by the time at 
which plants open or shut their corollas. The S wedish 
botanist had created a flower clock for the climate 
which he . inhabited, but as, in our latitudes, a more 
brilliant and radiant dawn makes the flowers earlier, 
Lamarck was o bliged to construct for France another 
clock, which is a l ittle in  advance of the Swedish one. 
We quote from Pouchct : 

Hours at which the 
flowers open. 

lIIorning. 
3 to 5 c'clock, 

4 to 5 
5 
5 to 6 
6 

6 to 7 

7 
7 
7 to 8 
8 

9 
9 to 10 

10 to 11 

Evening. 

5 o'clock, 

6 .. 

6 
9 to 10 o'clock, 

Plants on which the observations 
were made. 

Tragopogon pratense (yellow goats-

beard or salsify). 

ClChorium intybus (chicory). 
Sonchus oleraceus (sow thistle). 
Leontodon taraxacum (dandelion). 
Hleracium umbellatum (umbellate 

hawkweed). 
Hieracium murorum (wall hawk-

weed). 

Lactuca sativa (lett.uce). 
Nymphrea alba (white water Illy). 

lIIesembryanthemum barbatum. 

Anagallis arvensis (field pimpernel 
or poor man's weather gla8s). 

Calendula arvensis (field marigold). 
lIIesembryanthemum crystallinum 

(ice plant). 
Mesembryanthemum nodillomm. 

Nyctago hortensls. 
Geranium tris!e. 

Silene noctiflora. 

Cactus grandiflorus. 

-Nature's Realm. 
. . . I .  

LoW' Prices Cor Steel Kans. 

In conseq uence of differences between the manufac­
turers, steel rai ls  have lately been selling at pretty low 
figures, one company having actually sold rails at $26 
per ton. It is now said that an agreement has been 
effected between the producers, and the price has been 
advanced to $29 to $30 per ton. The manufacture of 
steel rails is now controlled by the Illinois Steel Com­
pany, the Camegies, the Lackawanna, Cambria, Penn­
sylvania, and Bethlehem companies. 

ACCORDING to Herr Japing, the hourly rate of water 
falling over Niagara Falls is 100,000,000 tons, represent. 
ing 16,000,000 horse power ; and the total daily produc­
tion of coal in the world would just about su1llce to 
pump the water back again. 
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I I S 
TRIPLE EXPANSION ENGINES FOR A TUGBOAT. 

The seaboard coal-carrying trade, especially that 
from the Delaware and Chesapeake to the large East­
ern cities, has for a n u mber of years furnished em ploy­
ment to a class of powerful tugs, capable of towing 
two and som etimes th ree loaded barges, carrying from 
1 , 000 to 3, 000 tons of coal each per tri p. Some of these 
barges are especially constructed of  i ron for this ser­
v ice, while others may be the hulls of large sh ips d is­
placed from busi ness in other lines, a large variety of 
c raft being thus employed d uring particularly busy 
seasons, their almost constan t  presence i n  some por­
tions of Long Island Sound and in the waters in the 
vicinity of New York C i ty bei ng at all ti mes a notice­
able feature. The tugs used in t his service must .  how­
ever, be very powerful and adapted for considerable 
sea sen'ice, whi le  the cond i tions of the busi ness require 
their being run with the utmost efficiency possible. 

The engines shown i n  the accompanying i l lustration 
are those of a boat of this  class, the Triton, built by 
the Atlantic Works, Ea8t Boston, 
Mass . . and owned by Capt. Fred . 
Lucken bach, of this port. The 
vessel is a fine representative of 
a new and staunch type of tug 
especial ly adapted for such ser­
vice, with a length of 130 ft. 10 
in. , beam 26 ft. 6 i n . , depth of 
hold 14 ft.  6 i n . ,  and d raugh t 13 
ft .  6 in . ,  the hul l  being of white 
oak, copper fasten ed. The en­
gines are of the in verted vertical 
tri ple expansion descri ption, with 
a high pressure cylinder of 15� 
in. diameter, i n termediate pres­
sure cyl inder of 24 in .  diameter, 
and low pressure cyl i nder of 40 
in. d iameter, and a thirty inch 
stroke. The cyl inders are of 
hard-grained cast iron , with the 
val ve faces separate and bolted 
on. The c I' 0 S s h e  a d s  are of 
wrought iron, with j 0 u r n  a I s  
forged on,  and gibs of cast iron, 
babbitted. The conuectin g  rods 
are of wrought iron, and the line 
shaft is of  wrought iron , 8� in .  
diameter. The piston rods are 
of m i l d  steel, 3� in. d iameter. 
The surface condenser forms a 
part of the framing, and h as 950 

. square feet of cooling surface. 

Jtitufif i t �mtrjtau. 
carefully covered over with batiste. Gentle b u t  rapid 
friCltion movements are made with this over the mucous 
membrane of the pharynx or naso-pharyngeal space. 
Not content with mani pulating these regions, Dr. Von 
Cederschiold h as actually invaded the i nterior of the 
Eustachian tube. For this purpose he employs a spiral 
similar to that used for the nares, but much finer, fine 
enough, that is  to say, to be introduced into the tube 
through an ordinary Eustachian catheter.-Lancet. 

• I e  • 
Sixty Rui ned Cities in Yucatan. 

There are a few more than sixty ruined cities in 
Yucatan. so far as they have been discovered. Within 
a radius of one h undred m i les from Merida are such 
magnificent exam ples as Mayapan,  Ake, Ch ichen-I tza, 
Kabah, and Labna, but  none is more i n teresting and 
grand than Uxmal, about seventy-six m iles by road 
travel from Merida. By far the finest building in the 
city, both from its com mand ing position on a lofty 
eminence and the completeness of its preservation, is 

r FEBRUARY 21, 1 89 1 .  
Tbe Direct Production of Light. 

In a paper contributed to the Revista Maritima, 
Signor Giulio Bertolini gives a summary of the re­
markable experiments of Professor Hertz on electrical 
undulations, which were designed to veri fy the sug­
gested identity of light waves with electrical oscilla­
tions of the ether. Faraday thought this might be 
true ; and Maxwell was also led to conclude that elec­
trical action is transmitted through space by means of 
oscil lations of tt.e same order as the luminous waves ; 
the difference between the two phenomena depending 
only on the difference i n  the wave lengths. Prof. H ertz's 
experi ments are now declared to have demonstrat­
ed : (1)  That the medium which intervenes in the phe­
nomena of electrical action is the same as that which is 
the seat of luminous phenomena ; (2) that both species 
of perturbations are propagated under the same con­
d i t ions, and with equal velocity ; (3) that there is 
identity of nature between certain electrical and lum­
inous phenomena. Moreover, it is  l'tated that one of 

the greatest triu mphs of Profes­
sor Hertz consists i n  having real­
ized an arrangement whereby 
the length of the electrical wave 
is  considerably d i m inished ; thus 
approaching the character of the 
lum i nous wave, and shadowing 
forth a prospect of the direct in­
dustrial production of electric 
l ight. Indeed, different sources 
of artificial light can be com­
pared by other than photome­
trical methods. Thus the lamps 
may be inclosed in an opaque 
calorimeter which measures the 
total energy of radiation, and 
again in a transparent calorime­
ter which permits the light radi­
ations to escape. The energy 
represented by the latter wil l  
then be measured by the differ­
ence between the two calorime­
tric determinations. Experi ment 
has given the following results 
for the ratio of duty of different 
luminous sources which can be 
measured in this way as ligh t, 
the total radiations bei ng taken 
as unity : Candle, 0 '00298 ; pe­
troleu m  lamp, 0 ·00315 ; gasl ight 
(kind not stated), 0 '00317 ; oil 
lamp, 0 '00442 ; incandescen t elec­
tric lamp, 0'06 ; arc lamp, 0'1. 
Thus the electric arc lamp, 
w hich gives the highest duty of 
all ,  wastes nine-tenths of its en­
ergy in  non-luminous, invisible 
heat rays. If  these rays could 
only be quickened, they would 
appear as light ; and Professor 
Hertz is iu hopes of being able 
to do something toward this end 
by manipUlating al ternating cur­
rents. 

••• 
Miscellaneous Notes. 

Each engine has an i ndependent 
cut-off, the connection of l inks 
to eccen tric rods and to valve 
stem being adj ustable, so that 
each l ink may be adj usted inde­
pendently,  and a steam revers­
ing gear is provided, operated by 
a lever in the engine room. The 
screw is of  cast i ron, 10 ft. in 
d iameter. The boiler is of the 
Scotch fiue type, 13 ft. 6 in.  d ia­
m eter and 11 ft. 3 in. long, and 
is  huilt  for a working pressure of  
1 56 l b .  per square inch. The 
machinery is all strongly built 
and well fi ni shed. There is no 
extra work for ornamentation, 
but every part h as the appear­
ance of sol idity, and is evidently 
intended to give a high degree 
of efficiency. Her indicated horse 
power on trial was 720. The 
design of  the engines and ar­
rangement of the cylinders, the 
high pressure being independ­
ent from the intermediate, is  the 
design of James T. Boyd,  con­

TRIPLE EXPANSION ENGINES FOR THE OCEAN TUG TRITON. 

The earthq uake in Northern 
Cal i fornia, on Jan uary 2, is re­
ported by Prof. Holden, of the 
Lick Observatory, to have been 
the most severe ex perienced i n  
that district since 1868. T h e  ceil­
ings of the observatory w e r e 
cracked, t.he plaster fal l ing to 
the fioor. The large equatorial 
telescope is, however, believed 
to be u ninj ured . 

The most northerly railroad 

structing engineer of t h e  Atlantic Works. The Triton 
is fitted with steam windlass forward and a gi psey aft, 
furnished by the American Ship Windlass Company, 
of Providence, R. 1. 

. ' . 1 .  
Manipulation of the Nasal Mucous Men.brane. 

Dr. Von Cederschiold has for some years em ployed a 
kind of man i pulation, which he considers is of the 
nature of massage, i n  various affections of the nasal 
and pharyngeal m ucous membrane. He fi rst tried this  
kind of treatment on himself while suffering from 
ch ronic pharyngeal catarrh following di phtheria, and 
since then he has h ad opportunities of using it  on a h u n ­
d red cases i n  Stockholm. T h e  instrument for t h e  nares 
consists of a double spiral of silver wire abou t five 
inches in length, provided with a small wooden h andle 
at one end and a loop or eye at the other. This loop 
serves to fasten one end of a strip of batiste-a material 
of which i nfants' frocks are made-which is wound 
round the spiral so as to cover it completel y before the 
process is commenced. The instrument is gently i n" 
troduced i nto the nostril,  and moved to and fro. For 
the pharyn x  a eponge holder is ueed, carrying a pledget 
of .otton wool. which, ali well aa the metal parts, is 

the Royal Palace, otherwise known as the Casa de 
Gobernador, i n  Spanish. It stands on the topmost of 
three terraces of earth-once, perhaps, faced with stone, 
but now crumbled, broken. and in a stage of hetero­
geneous decay. The lowermost and largest is 575 ft . 
long, the second 545 �t. long, 250 wide, and 25 ft. high, 
while the third and last is 360 ft. in  length, 30 in 
breadth, and 19 i n  h eight, and supports the bui lding, 
which has front of 322 ft. , with a depth of only 39, and 
a height of but 25 ft. It  i s  entirely of stone, without 
ornament to a height of about ten feet, where there i s  
a w i d e  cornice. above w hich the wall is a bewilderi ng 
maze of  scul pture. The roof was flat and oll ce covered 
with cement., in the opinion of some travelers, but is  
now covered with tropical plants, trees, and verdure. 
There are three large doorways through the eastern 
wall, about eight feet square, giving entrance into a 
series of apartments, the largest of which is 60 ft. long 
and 27 deep, d ivided into two rooms by a thick wall. 
The cei l ing of each room is a triangular arch, capped 
by fiat blocks, at a height of 23 ft. above the 8&or. 
The latter, l ike the w alls and jambs of the doorways, 
is of smooth-faced stones, that may once have beeR 
covered with eewent.-Philaaelphia Telegraph. 

on the globe is the new railway 
from Lulea in Sweden, on the Gulf of Bothnia, and 
Elvegaard in Norway, on the Atl antic, on the fiord 
of Of  en ten, thus cutti ng the Arctic circle. The new 
railway will  be opened next summer. 

Resistance of the .Air to a Locomotive. -Experiments 
on the French rail ways show that the resistance of the 
atmosphere to the motion of high speed trains amounts 
often to half the total resistance. Two engines, of whiClh 
the resistance was measured separately and found 
to be 19 '8 pounds per ton at 37 miles per hour. were 
coupled together and again tried. The resistance fell 
to 14'3 pounds per ton. The second engine was masked 
by the first. It may be argued from this that hy a suita­
ble adaptation of the frOIlt of a locomotive, electrical 
or otherwise, a saving of from 8 to 10 per cent of the 
effective power could be made. 

• • • 
Distilled Spirits (Jonsumed In tbe Arts. 

According to the new census report, prepared by Mr. 
Henry Bower and Mr .. Henry Pemberton, Jr. , the  total 
quantity &f distilled spiritll consumed in the arts, mallu­
tactures, and medicine in the United S t·ates d uring th� 
twelve months ending December 13, 1889, was 10,976,842 
proof gallons. 
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BERPOLLET' B BTEAM CARRIAGE. 

Mr. Serpollet's inexplosive generator was described 
by us at the time that it was prflsented to engineers 
and the public. As well known, it consists of a capil· 
lary metallic tube, in which water, when injected into 
it, is immediately converted into steam. This remark­
able generator, which contains but  a few cubic centi­
meters of water and no steam in reserve, 
seemed to us  at the very outset ad mirably 
adapted for satisfying certain exigences, and 
e�pecially those of the economical and practical 
propulsion of vehicles. After first operating a 
steam triqycle, Mr. Serpollet has with in the 
la8t two years successively constructed experi­
mental vehicles that have many times been 
operated at Paris, and that in  January, 1889, 
permitted him, in company with Mr. Ernest 
A rchdeacon, to make a long trip to Lyons. 
These preliminary studies led the inventor to 
devise an absolutely practical type that we pro­
pose to make known to our readers. 

As shown in Fig. 1, the new carriage is hand­
some and l uxurious. The work, moreover, was 
done by one of our best speCialists. It has the 
form of a large phaeton, and is capable of seat­

Jcitutifi c �mtricau. 
without danger. The SerpoJlet generators are tested 
to 100 atmospheres and are registered at 94. They are 
t.ested to 300 at the works before the test of the ad min­
istration of mines. 

There is another interesting point to be mentioned : 
According as the carriage is running on a level or up 
or down h ill ,  the pres8ure, without one's having to oc-

Fig. 2.-SECTION OF THE VEHICLE. 

Humming Bird No.e". 

Theile little SUll beams of birds, as the W Elstern Indians 
called them, are only found m North and South Ame­
rica and the islands adjacent. 'l'hey are more thickly 
d istributed in the equatorial section, and are there 
known as " sun birds. " The peculiar and often beau­
tiful formation, and the iridescent coloration of their 

plumage, are characteristics that excite the 
wonder and admiration of all observers, natu· 
ralists and laymen. The long-tailed humming 
bird of Jamaica (Tr6chilus polytmus) is  more 
transcendent in beauty of form and color than 
the celebrated emerald paradise bird of New 
Guinea. 

ing seven passengers-three u pon each seat and 
one upon a bracket seat opposite. Nothing 

A. Starting lever. M. Two.cyilnder engine. G. Inexplosive generator. T .  Smoke 
pipe. V. Handle for change of speed. K. Steering handie. 

Some species range north to the Arctic re­
gions and south to Patagonia, and from the 
level of the sea to the eold heights of the 
Andes, but, wherever found, the h ues of emer­
ald and ruby, and amethyst and topaz. fla�h 
from their beauti ful forms. E verything in 
their organization contributes to give them 
great power and rapidity of flight, and they are 
able to balance themeelves in  the air or beside 
a flower with a facility which finds a parallel 
only among some of the insects. The bill is 
awl·shaped, thin, sharp-pointed, straight or 
curved. The tongue, which is split almost to 

of the comfort found in ordinary carriages is 
lacking in this. The suspension is ea�y and the seats 
are soft. In case of rain the hood in front can be put  
up, as  in other phaetons. 

The generator is concealed from view. It is situated 
in the rear bet ween the two coal boxes, with which it  
is connected by two passageways, through which the 
fuel  is fed automaticall y. The chimney is in verted. 
Another chimney, used only for firing up, is carried in 
a box. The water tank is placed under the seat to the 
left.. The supply of water permits of  making .a trip of 
30 kilometers, and the supply of fuel permits of a run 
of 60 kilometers. In cities the fuel to be preferred is  coke, 
on account of the absence of smoke. The total weight 
of the carriage, charged with water and fuel, is 1,250 
kilogram mes. It carries then 70 kilogrammes of fuel 
and 90 of water. The mean vaporization of the gene­
rator is 80 kilogrammes per hour. The consumption per 
horse and per hour does not exceed 14 kilogrammes. 

The engine has two cylinders, the cranks are keyed 
at right angles, and the admission of steam is made at 
65 per cent. The power, which is  that of four horses, 
may momentarily attain that of six. The arrangement 
of the transmission i s  such that two speeds may be em­
ployed, one for grad ients and the other for running on 
a level. With the latter, a speed of 25 kilometers per 
hour is obtained and main tained practical ly  u pon a 
good road. This speed it would be i m prudent to ex­
ceed, or even at times to maintain.  With the other 
speed, the carriage loaded with its seven passengers 
has ascended gradients of 8 centimeters per meter over 
heavy roads charged with  pebbles. 

Firing up is  effected as in ordinary stoves, and in 
twenty m i n utes everyth ing may be put  in  a state for a 
trip. The startin,z is effected by means of a hand 
pump. The w ater mtroduced into the gfmerator in­
stantly vaporizes, and the carriage begi n s  to move. 
The feeding continues auto-
mat.ical ly. The steering han­
dle serves also to regUlate the 
speed. It is capable of mak­
ing a rotary motion upon its 
axis and of opening and clos· 
ing an orifice for the return of 
the water to the tank. It re­
quires but one hand for the 
steering. As with stationary 
generators, stoppage is  effect­
ed by cutting off the feed. The 
1110st sudden stoppage is ef­
fected through a brake with a 
pedal placed withi n  reach of 
the driver's foot. No inspec­
tion apparatus is necessary, 
and it is, therefore, possible 
(as experience has demon­
strated) to travel during the 
darkest night with a simple 
lamp for lighting the road­
way. 

The carriage is provided 
with a pressure gauge, w hich, 
without being necessary, 
gives some very interesting 
readings. It renders evident 
one of the great merits of the 
Serpollet generator, and that 
is its capability of reaching 
high pressures instantaneous-
ly and without danger. 

If, on throwing the carriage 
into gear, it is in a tight place and a pressure of 10 atmo­
Bpheres does not suffice to set it running, the i njection 
is continued up to 15, 18, or 20 atmospheres if need be, 
and this rise of temperature takes place spontaneously 
at the very moment toat it is necessary, and that, too, 

its base, forming two hollow threads, can be 
cupy himself with the apparatus, remains stationary protruded at will. and, whi le  their m ai n  food is as­
or descendR or rises of itsel f, according as the motor suredly the disti l led j uice of flowers, they will not 
meets with a greater or less resistance. The peculiarities l i ve when deprived entirely of insect food. 
of the Serpol let generat.or explai n the facility with 'rhere are about 400 species of humming birds, hut 
which a new effort may be gi ven to the motor of the only six or seven are native t.o the United States. 
carriage in difficult passages, either for avoidin,z an i m- Among the most prominent species, esteemed for 
pediment or for traversing a bad road. A simple sup- the sin gular formation and color of their plumage, we 
plementary injection with the hand pump suffices t o . find, fi rst, the " long-tailed " humming bird, which is 
obt.ain the desired effect. The pressure risee, the  fou nd only in  Jamaica. The upper part of this bean­
quantity of steam produced increases, and the ' new t i ful creature is  of a green color, glossed with gold ; 

= = 

Fig. S.-PLAN OF THE VEHICLE. 

A. Generator. B. Motor. C C. Coal boxes. D. Water tank. 
E. Fuel feeders. 

stress is exerted as if by a horse. No i nspection is  
necessary on stopping, and no obstruction occurs in 
the generator, whatever be the quality of the water 
sUPl-lIied to it. 

M r. Serpollet's steam carriages have been authorized 
by the prefecture of police to be run freely in Paris, 
with a single restriction, and that is, they must not ex· 
ceed a speed of 16 kiiometers per hour. 

Mr. Serpollet was kind enough recently to offer us a 
!'eat in his first steam carriage. After taking us to the 

}'ig. 1,-SERPOLLET'S STEAM PHAETON. 

Bois, he brought us back to Paris through the Champs 
Elysees and the great boulevards, running his vehicle 
amid carriages and crowds with remarkable precision. 

It seems to us that a great progress is here realized 
and aD important proO!1I1U lolved.-La Natu.f"tI. 

the wings are purple brown, and the tail, nearly three 
ti mes longer than the body, is black, with a steel-blue 
reflection. I ts length, including the tail, is  about ten 
inches. Another remarkable species, not especially 
brillian t  in plumage, is the " sword-bill." with a beak 
nearly as long as the rest of its body. The copper­
bellied, puff· leg humming birds have a tuft of pure 
white, downy feathers, which envelop each leg, hence 
its name. The " white-booted racket-tail II is another 
brill iant, and i s  noted for its remarkable swiftness of 
fligh t, darting like an arrow through the air. Many 
other species are deeply interesti ng, and their names 
also will suggest t he brilliancy of thei r coloration. We 
name a few : Little flame-bearer, Princess Helena's 
coq uette, the snow-cap, spangled coquette, the ruby, 
topaz, blue-tailed sylph, Cayenne fairy, a.nd many 
others with characteristic names and beauty. 

While in their daring flight some of the wading birds 
cleave their way through the clouds an d s weep a whole 
hem isphere, a l ittle family of humm ing birds have only 
a rose bush for their un i verse. Like an elegant vase 
ornamented with l ichens,.a downy nest of cotton is  
balanced on the extremity of the most slender branch 
of the plant, whi le  these aerial diamonds make prey of 
the i nsects which the flowers attract, or drink the 
pearls of dew which their petals distill. Such, Pouchet 

tells us, is the life of the  
sparkling-tailed h u m  m i n  g 
bird. In the same manner, 
a c c o r  d i n  g to Gould, the 
" emeralds of  Brazil ," as they 
are commonly called, robed 
in changing green, set up their 
family nests u pon the slender, 
pendent stems of the creep­
ers, from the vicinity of which 
they never move. Rocked by 
the zephyr, the female broods 
tranquilly on her eggs, while 
her lord flits amorously near 
her ; here are spent all the 
happy days of the gentle pair. 
-Nature's Realm. 

.. . ... 
Earthquake Photography. 

We learn from the Revista 

Scientiflco lndustriale that 
Signor Bilratta's device is 
l>riefly this : The telephone 
wire is connected with a sub­
terranean microphone. Be­
fore the telephone diaphragm 
(vertical). and connected with 
its center by a fine aluminum 
wire, is a short slip of the same 
metal, fixed below, ana hav­
ing a curved piece at the 
top, which rests against a 
small mirror, movable about 
a horizontal axis. This mir-

ror reflects the light from a lamp and lens to photo­
graphic paper on a rotated drum. The light is mo­
mentarily shut off every quarter of an hour by a shut. 
ter arrangement, worked electro-magnetically by the 
clockwork which moves the drum. 
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1 20 J tieufific ,.metican. 
A.tronomleal ExpeditIon t o  P.lI'1I. IIocla Lake. 

Professor William H. Pickering ll&iled from New A brief description of the interesting region of 8an 
York tor Arequipa, Peru, on December 20, accom- Bernardino County, Cal. ,  cannot fail to be of interest. 
panied by M r. A. E. Douglas and Mr. R. D. Vickers, There is a t radition among the Piute Indians to the 
who will assist him i n  his astronomical work. The effect that during the time of their forefathers what is 
Harvard College Observatory has, until recently, occu- now Soda Lake was at that time a vast sheet of water 
pied a station on Moun t  Harvard, near Chosica, in , 20 miles long and 8 wide, which must have been fresh, 
Peru, where, under the direction of the Messrs. Bailey, as the legend says the waters teemed with fish. It is 
photographs of the southern heavens have been ob- situated 500 feet above the level of the sea. There are 
tained with the Bache photographic telescope, aper- times when this great natural reservoir is filled to the 
t u re 8 i nches, focal lengt.h 44 inches. Measures of the brim, particularly when heavy cloud bursts occur on 
l ight  of the·brigh t and fain t  stars have also been made the slopes of the neighboring m ountai ns, and the 
with the meridian photometer. These measures will waters rush in torrents down into the basin. Then the 
furnish the material for determining the magnitudes subterranean channel or outlet is  fiushed and found too 
of the southern stars brighter than the magnitude 6 'a, small to carry off the flood. So great is the pressure 
and thus extending the " Harvard Photometry " to the that the lake bed becomes a veri table geyser, spouting 
south pole. Measures have also been obtained of mud and water violently. 
stars of the n inth magnitude and brighter, distributed On the southwest side of the lake is  a considerable 
in zones similar to those recently published in Vol. area covered by sand dunes, whiuh region has been 
XXIV. of the H. C. O. Annals. In consequenee of the named in grim humor the Devil's Playground or Hel l's 
long duration of the rainy season at Mount Harvard, Half Acre. During the win-d storms which frequent 
the i nstruments have been removtld to Arequi pa, this section, millions of tons of sand are shi fted in a 
which has an elevation of about 8,000 feet above the great circle about 12 miles in diameter from one side of 
sea level, where a station has been established. There, the lake to the other. the contro.l portion of the area 
under the di rection of Professor W. H. Pickering, the remaining seemingl y  undistUl'bed, covered by a snowy 

, photometric observations will be com pleted and the white crystall ization of soda. 
work of the Bache telescope continued and extended. Along the west side of the lake for a distance of four 
Tbe plan of work for this instrument is to cover the mi les occur springs of pure water w hich flow down to 
sky from _20° to the south pole, firllt with chart plates the lake's margin,  where the gree:ly sands swallow up 
having 10 minutes' exposure, second with chart plates the streams. The largest spri n g  flows from a fiss ure 
having 60 minutes' exposure, third with spectrum in the sol i d  blue limestone which forms the bedrock of 
plates having 10 m inutes' exposure, and fourth with the region. The water from this spring flows about 18 
spectrum plates having 60 min utes' exposure. Each of miles before i t  is  lost in thtl dese rt sand. There are 
these researches will cover the sky twice, so that at numerous other spri ngs on the southeast side of the 
least eight photographs of every bright star will be ob- lake. 
tained. Soda Lake station is situated about 75 miles east of 

It is  further proposed that, while the instrument re- Daggett  on the line of the old em igran t roa.d from Sal t 
mains in Peru, the first of this series of plates be re- Lake. Its mean t"!mperature is about 80 degrees. To 
peated each year, in order to furnish a means of de- the north ward, a deep, rugged canyon has been cut 
termining and discussin g  the variabi l i ty  of large proper down into the limestone. Passi ng through this  can­
motion in the Fltars. Professor Pickering has taken yon we come to a nother dry basi n,  known as Crystal 
with him the Boyden photographiC telescope, aperture Lake. In size its area is 60 miles, 12 long by 5 wide. 
1S inches, which, until lately. has been employed in This basin is fille d at times, though rarely, by the 
photographing the objects of interest in the heavens overflow from the Mojave Ri ver. 
which could be advantageously obtained at the station Making our way through another pass for a d istance 
on Wilson's peak in southern Cali fornia. With this of 12 miles, we reach the confluence of the Mojave and 
instrument he will continue to photograph the moon, Amargosa ri vers, where a spur of the I vanatz Moun­
planets, double stars, clusters, and nebulm. In add i- tains forms one of the river ban ks. On the westerly 
tion to this, by placing a prism over the object glass, slope of this range occur the I:!alt spring and A margosa 
the spectra of the brighter southern stars will be ob- m ine, which were discovered by John A. Golden in  
tained with this  i nstrument, on a scale which will ren- 1849, while on his  way from St .  Lou is, Mo. , with an 
der  the photographs comparable with those of the emigrant trai n.  It was this  same train which d i vided 
northern stius obtained with the 1 1  inch Draper tele- at King's Springs i n  Nevada. It was from tllis circum­
scope at Cam bridge, thus extending this im portant in- stance that the sensational stories arose which have 
vestigation also from pole to pole. A meteorological recently been published giving lengthy descriptions o f  
station will b e  attached to t he observatory a t  Are- t h e  terrible sufferings and ultim ate death of a hundred 
qui pa, which wi l l  furnish inter�ting records of atmo- or more men, women and childre n  in Death Valley 
spheric condit ions prevailing at this elevation. The while end eavoring to cross t.he desert. The loss of life, 
series of meteorological observations at Viconcaya, ele- though not near so great as reported, occurred wi th 
vation 14, 600 feet, at Puno, elevation 12,500 feet, and that portion of the train which M r. Golden left. After 
at Mollendo, near the sea level, will also be continued. leaving the main train in Nevada, he started with his 
The Messrs. Bailey, who at present have charge of the own outfit for Los Angeles, Oal i fornia. Traveling 
observing station at A requi pa, will probably return to down the A marg08a Ri ver, he  camped one day at Salt 
Cambridge in April,  bringing with them the m erid ian Spring. and it was while here that he made his way 
photometer.-Sidereal Messenge1·. up the mountain side and found a piece of heavy black 

• ' . ,  • mineral. 

The Del Norte Well. 

It is an artesian well with an abundant flow of pure 
water, sufficient to irrigate a considerable body of 
land. That would be enough tor any one but a San 
Luis man, but this is mineral water. It  is efferves­
cent, very palatable and extremely healthful. Nor is 
this all ; the force of the water brings up from the 
depths an occasional lump of native silver or a gold 
nugget. The frugal farmer has placed a sack of.wire 
netting over the mou th of the well to catch the metal 
and prevent i t  from choking the cows. Local scientists 
claim that at a great distance down and under an en­
ormous pressure the water is washing away a ledge of 
rock whose softer parts go into solution and give the 
water its mineral qualities. but w hose gold and silver, 
not being dissolved. are brought to the surfa,ce in a. 
metallic state.-Pike's Peak Herald. 

Not being familiar with it, but thinking it might 
possibly have value, he took i t  with him to camp, 
eventually taking it to Los Angeles, w here he showed 
it to a n u mber of gentlemen, who at once unhesitat­
ingly pronounced it  gold, covered with a black oxide 
of iron. He was offered $1),000 to �uide a party to his 
discovery, to which he consented, though i t  was with 
the distinct understanding that should he fail to show 
them his treasure trove. or in the event of his becom­
ing lost o n  the desert, his li fe should pay the forfeit.  
Mr. Golden readily consented. for he had every con­
fidence in being able to guide his party directly to 
the spot. 

A party was promptly formed and left Los Angeles 
to face the dangers of a reported unknown and terri­
ble dee ert in search of the gol den treasure. The hardy 
pioneer had no difficulty in finding Salt Springs, and 
went into camp at that place i n  high spirits ; but his 

• • • ' • satisfaction at havin g  rtlacbed liis  journey's end was 
Polyehromlne. soon turned to consternation 'Nhen he was unable to 

Polychromine is the name given to pri muUne by a find the placp at which he had discovered the gold.  He 
Swiss manufacturer. He has found that the diazo tried to keep the dreadful fact from his companions for 

compound of this body is but slowly decomposed by a time, but they were after gold, and soon became so 
boiling with acids, and the product has no technical im portunate that he was obliged""-to confess h is  ina­
value, but  that when boiled with alkalies it is quickly bility to find the place again, though the while earn­
altered and a product is formed which has some tech- estly protesting his good faith. His copartners felt 
nical value. The reaction is  carried out as follows : themselves duped. and angrily recalled the u n fortu-
50 II-..  0,1 polychromine are dissolved in 100 gal. of nate man to the terms of the contract, cooll y  inform­
water, mixed with SO lb. hydrochloric acid SO° T w. ,  ing him that if he had any prayers to say it  was t i m e  
a n d  diazotized by adding 7 lb. nitrate of soda ; theD t o  commence. 
SO l b. ammonia at 25 Be. are added ; the mixture is In an agony of despair, though believing the place 
allowed to stand for about twelve hours, after which it must be near, he sank on the ground and buried his 
is boiled, when the new coloring matter forms. It is face in his hands. One of the party approached and 
separated out in the usual way. It dyes u nmordanted stood glaring at him, when casually glancing on the 
cotton a gold yellow. which is turned red by caustic I' ground at the doomed man's feet. be saw a piece of 
alkalies ; li ke the original color, it can be diazotized on mineral similar to that exhibited by Mr. Golden in Los 
the fiber to form new shades. . Angeles. The mine was located, the party then re-
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turning to Lot AnKeles, where Mr. Golden was paid 
his $5,000. A corporation known as the Salt Springs 
Mining Company was formed, and in 1852 a five-stamp 
mill was erected and kept in operation continuously 
during t.he following winter seasons until January , 
1864, at which t ime the Piute Indians, who were on the 
warpath, massacred every one at the mine, burned the 
mill and sacked the camp. 

After the burning of the mill, Mexicans secured 
leases on the property 'lnd worked the ore in arastras, 
realizing, it is said, fabulous sums. 

Undoubtedly the mine was of a pockety character, 
dS it was afterward abandoned for years and relocated 
a n umber of times. In 1880, under the management of 
C. A. Luckhardt, of San Francisco. the concern W8.11 re­
organized and listed on the Ne w York Stock Exchan ge, 
where the stock sold as high as $15 a share. B u t  l i ttle 
work of development was done at the mine and the en­
tire scheme soon fell through, the mine finally becom­
ing the property of J. B. Osborne, of Daggett, the 
present owner. 

The water of Salt Springs contains about the same 
percentage of chloride of sodium as that of the sea. 
The altitude is about 800 feet above sea level , and it is 
situated about 60 miles directly northeast of Daggett. 
At 1 P. M. May 2, 1890, the temperature was 88° in the 
shade . 

. The many stories of fabulous discoveries i n  the desert 
regions are to a great extent apocryphal, and have no 
'foundation in fact. Every mining district has its lost 
cabin ; the desert region its Breyfogle. Lee, Gunsight. 
Pegleg, and other fakes, on the rediscovery of which 
both life and m oney to a considerable amount have 
been lost without any good results. 

My authority for the above version of the golden dis­
covery and ultimate result is Mr. M. Marsh, one of the 
earliest pioneers of our State and county, and an in­
habitant of the desert region for many years.-Mining 
and 8cientiflc Press. 

. t e l . 
(lanllon Ball Photography. 

In our n umber for Jan uary 17 we published an en­
graving of what purported to be a ph<>tograph of a 
shell in fligh t  as fi red from an 8 inch mortar, taken on 
the grounds of the Michigan Milita.ry Academy. O rch­
ard' Lake, Mich. The photograph was sent to us by 
J. Sumner Rogers, colonel and superintendent of the 
academy, who stated it was an instantaneous photo­
graph taken during practice firing under the com­
mand of Lieut. Frederick S. Strong, U.  S. A. 

Thereafter we received the fol lowi ng : 

To the Editor of the Scientific American : 
I noticA i n  your issue of Jan. 17, 1 891, a photo­

m echanical print from an original negative of a can­
non ball in motion . If I remember correct ly, the ex­
peri Inenters in Hungary, in i n vestigating proj ecti les in 
motion, used a shutter speed of 0 '0000076 of a second, 
and then found the ball had moved visibly during the 
exposure. Now I wish to state that at any time of 
day when a shadow at! long as that cast by the , figure 
in the foreground of this  picture occurs, and with a 
lens stopped down enough to give a sharp outline of 
the distant woods and also of the adjacent officer, and 
a shutter speed sufficient to get the ball at all, such a 
fully exposed and graded photograph is an im possi­
bility ; in fact, I should say that anything more than 
the faintest outline of the highest lights could never 
be developed. HENRY N. POTTER, 

Photographic Instructor Natural Science Camp, 
Can8ndai�ua Lake, N. Y. 

Amherst, Mass. , J anuary, 1891. 

We submitted the above letter to Col. Rogers, who 
in reply informs us he bel ieved the picture to be 
gen uiqe, but  now finds he foolishly allowed himself to 
be deceived by a dishonest photographer, who " inten­
sified " the ball so as to make it  show i n  the picture. 
The Colonel regrets, etc. 

Pre.ervlng Timber Cor Pile •• 
Mr. E. A. Wall berg, in an article on the preservation 

of timber in the Transit, is authority for the statement 
that whatever preservative is to be applied. the timber 
for piles subjected to the action of sea worms should 
first be charred, so as to kill any ger ms near the sur­
face, open the pores of the wood for the an tiseptic, and 
destroy the nutritive u pon which the worm l ives while 
beginning its action. The perfectly sound condition of 
the piles in the Charleston wharves after seven years of 
exposure proves the efficacy of this process, since u n­
treated piles in those water!! are eaten entirely through 
in less than two years. The Nicaragua Canal Construc­
tion Company also has given orders to char all the 
piles to be used in the Greytow n  harbor work. 

• • • • • 

SOME nickel-steel plates re.cently tested at the 
Carnegie works, the speci mens being cut from a three­
fourths inch plate. gave excellent results. The elastic 
l imit is said to have been 59,000 to 60,000 pounds. and 
the ultimate strength 100.000 and 102,000 pounds. The 
reduction of area was 29� per cent and 26� per cent 
respectively. 
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Concernln&, Memol"T. 

History furnishes us with a large number of examples 
of wonderful memory. 

Scaliger, an Italian, in twenty-one days committed 
to memory the I l iad, which comprises 15,210 verses, 
and the Od yssey, which also comprises a large num­
ber ; Lipsius, a professor at the University of Leyden, 
offered to recite Tacitus' history in  its entirety in the 
presence o� a person armed with a poignard, who 
should stab him w ith it at the first errur ; Louis XI I I . ,  
after a year's t i m e ,  could draw. from memory, the 
plan of a country with all i ts details ; and the actor 
Lassaussiclere, after reading advertising sheets for an 
hour, could repeat the m textually, and this, it m ay be 
said. by ,"=ay of parenthesis, m ust have been pretty 
wearisome. It  is  stated also that an E ngl ishman who 
had an extraordinary memory was introd uced to  
Frederick at  Potsdam, and on the same day Vol tai re 
having brou�ht some verses to the king, the latter 
had the English man concealed and requested Voltaire 
to read his work. " But these verses are not yours." 
said the king. " they were recited to me this morning. " 
He then produced the Englishman, who. to the great 
astonishment of Vol taire, recited them without error. 

It is especial l y in the legendary stories of antiquity 
that we find n u merous examples of extraordinary 
memory. Let us recall the fact that to Adrian the 
successor of Trajau, to Mith ridates, to Themistocles, 
to Scipio, to Cyrus, and to many others, is attributed 
the faculty of rem embering the names of all their 
soldiers ; that i t  i s  claimed that Hortensius the orator 
attended a public sale lasting a whole day and re­
called, in order, all the objects sold and the names of 
the purchasers ; and t hat the ambassador Cineas, hav­
ing been received in the senate, saluted by name, on 
the fol lowing day, all t h e  senators, whom he had !leen 
but once. These numerous exam ples from ant.iquity 
are easily explained. In  fact, before the dissemination 
of the art of writing, the developm ent of the memory 
was i ndispensable. In our day, this faculty is less cul­
tivated.  at least for ordinary requirements. since, by 
means of notes, we can almost dispense with i t. Yet 
there is  a memory that every one possesses and t.hat 
many persons are ignorant of, and that is the memory 
of the eye, the memory of things seen. that of the artist 
and the draughtsman-the faculty that permits the 
latter to reproduce an ornamen t, for example, that 
they have seen but once. T h i s  memory is possessed 
by every one in a greater or less state of development, 
for every one sees. and to a greater or less exten t classi­
fies in his brain the things seen, and that too without 
being conscious of i t. It is  this memory of the eye 
that forms an excel lent mnemotechnical method. The 
fo llowin g are a few examples. Many soldiers, i n  order 
to recal l theory, endeavor to figure to themselves the 
page recto verso and then the place on the page where 
the article that they wish to recall is found. Certain 
prestidigitat.ors em ploy the same method for i ndicating 
in  a book the page and line contain ing a citation that 
is made to them. Others, after h aving had repeated 
to them any forty common names, at once repeat them 
in order. either by commencing at the beginning or the 
end , or at random, in assigning to each of them the 
num ber of the order in w hich it  has been given. An 
author of the 16th century named Muret tells that he 
once saw a Corsican to whom he dictated two thousand 
Lat.in. Greek, and barbarous words having no affinity 
with each other. and who repeated them to him i n  
order. This appears to ns doubtful . for i t  i s  pretty 
difficult to memorize and repeat forty words only, and 
requires a well dri lled memory. Yet with the memory 
of the eye we can quickly reach the same result, not 
with forty, but with twenty names, for the difficnlty 
increases in  proportion to the number of words addea. 
It is  necessary to proceed as fol lows : Let us suppose 
that the first name given is " mouse ; "  do not attem pt 
to recall the word. but consider your memory as a 
sensi tized photographic plate-in a word. make a 
negative of the object, see before your eyes the animal 
itself wal king slowly and carrying a placard marked 
No. 1 .  Let us take " hat " for the second name. Im­
agine a hat with the number 2 fixed above. as upon 
the hat of a conscript. For No. 3 let us suppuse 
. .  chair. " Imagine a chair provided with a n umber 
showing its price as marked by the dealer, etc. You 
will then easily recall the succession of the objects and 
the number of their order and will be able to name 
them in every way possible. Proceed i n  this manner 
u p  to ten, and then the next day u p  to twelve. and so 
on. grad ually increasing the num ber. After a few 
repetitions of this exercise, you will be astonished at 
the ease with which you will succeed in retaining 
twenty or more words, absolutely classified in your 
mind as if on drawing paper. so that when you are 
asked the number the name will come to your m ind. 
and reciprocally. This is  a pleasing diversion for 
family reunions on long w inter evenings.-M. Alber, 
prestidigitator, in La Nature. 

• .  e l . 
A VERY extensive domestic industry in Russia con­

sists of the manufacture of wooden spoons, which are 
made to the amount of 30,000,000 annually. They are 
nearly all made of birch. 

'eituttfi t �tutritau. 
OBNTRIFUGAL ACTION OF AIR. 

liT QIliO. ll. HOPKIN •• 
That air has sufficient mass to enable it when set in 

motion to do work is shown by every whirlwind, by 

dc. 1M/V.! 
Fig. I.-THE " SKELETON SPHERE." 

the action of the windmill, by the !'ail ing of vessels, and 
in other ways. The grandest example of the centri­
fugal action of air is furnished by some of the move­
ments of the entire atmospheric envelope of the earth ; 
the upward currents at and in the vicinity of the 
equator, the down ward movemAnt of the air at the 
poles. and the winds blowing along the earth's surfa� 
from the poles toward the equator are due in part at 
least to centrifugal force. Any body revolving in air 
furnishes a partial illustration of this princi ple, the de­
fect in the illustration bein� the absence of a force to 

Fig. 2.--AIR CURRENTS SHOWN BY FLAME AND SMOKE. 

hold the same body of air always in contact with the 
revolving body. 

A very simple and effective piece of apparatus applied 
to the whirling table for showing the effect of centri­
fu�al force on air was described some time since in a 
foreign scientific journal. The wri ter has applied this 
apparatus to the scientific top (alread y described in 
t' ,ese columns), i n  the manner fully i l l ustrated by Fig. 
1. The construction of the attach ment is  shown i n  
Fig. 2 ,  a n d  Fig. 3 shvvs t h e  direction of t h e  air cur­
rents. 

The apparatus consists of a metal tube loosely fitted 

Fig. 3.-PAPER RING SUPPORTED BY AIR. 

to the stem of the top and provided at its upper end 
with a tin disk four inches i n  diameter. with four 
quadrants of the same material attached to the disk 
and tube below the disk and a similar arrangement of 
quadrants above the disk. thus practically forming a 

1 2 1  
skeleton sphere-if such an expression may be used-of 
two vertical circular disks intersecting each other at 
the axis of rotation, these two disks being intersected 
at the equator by another at right angles to the axis. 

The top being in rapid motion. the apparatus is 
placed upon the stem, and being revolved at the same 
rate as the top, it throws out air at the equator which 
Is continually replaced by air drawn in at the pol es. 
The direction of the air currents is clearly shown by 
holding a lighted wax taper near the apparatus at the 
poles. and at the equator, as sh() wn i n  Fig. 2, or by 
creating a smoke in the vici n i ty  of the top. 

A paper ring, % inch or � i nch wide. and M inch 
larger in i nternal diameter than the sphere, is sup­
ported by the outrushing air, i n  a plane nearly coin­
ciding with the equator. If displaced and released, it 
immediately returns to its original position. 

Professor W. C. Peckham, of  B rooklyn, who has been 
experimenting with a large 8phere of this kind, thinks 
that the trade winds could be fairly illustrated by the 
apparatus, provided it could be inclosed. so as to 
cause the same body of air t.o circulate continually 
from pole to equator. and in the reverse direction. 

. . .  � . 

Inoculatton by Mosquitoes agaInst Yellow Fever. 

Drs. Finlay and Delgado. of Havana, have published 
in the Revista de Ciencias Medi�as some statistics ol 
their practice of inoculating persons newly arrived i n  
Cuba against yellow fever by means o f  mosquitoes 
which have been caused to contami n ate themselves by 
stinging a yellow fever patient. These observations 
have been carried on for the last ten years, and, in 
addition to a certain n u m ber which are still in llom­
plete, may be said to consist of fifty-two cae.es of mos­
quito i noculation which have been fully followed up. Of these, twelve experienced between the fourth and 
the twenty-sixth day after inoculation a mild attack 
of yellow fever, with or without albuminuri a ; twelve 
experienced no symptoms of yellow fever either with­
in twenty-five days after the i noculation or during 
three years subsequently ; twenty-four experienced no 
symptoms within  twenty-five days. but contracted a 
mild attack before the end of t.hree years. either un­
complicated by albuminuria altogether or with only a 
very transient appearance of it ; three who had had 
no symptoms within t wenty-five days contracted well 
marked yellow fever within three years ; one patient 
who had a mild attack in con&equence of inoculation 
contracted a severe attack later on, which proved 
fatal ; that is to say. that of those who had been in­
oculated, only about 8 per cent contracted the disease 
in a well marked form, with a mortal ity of under 2 
per cent. In order to enable us to appreciate the sig­

nificance of these figures. the authors mention that 
they observed sixty-five monks who from time to t ime 
arrived i n  Havana, wh.ere they al l  l ived under si l ll i lar 
conditions. Thirty-three of these were inoculated ,  all (l 

thirty-two were not. Only two of the inocu lated cou ' 
tracted well marked attacks, which, however, d id not 
prove fatal. whereas eleven of those that had not  been 
inoculated were severely attacked, no less than fi ve dy­
ing. I t  is remarked that inoculations performed in  
the cold weather are n ot ent i rely trustworthy. and 
that they should be followed up by a repetition i n 
the spring. also that experience shows t.hat a person 
who has been three years i n  the city without con t ract­
ing the disease has become " accl i matized , "  and is very 
unlikely to be attacked at a subsequent period.-Lan­
cet. 

.. . . ., .  

Prizes Cor Road Photographs. 
To stimulate the collection of photographs to be used 

in showing the need of improved roads i ll the U nited 
States, the New York and Connect icut di visions of  t he 
League of American Wheehuen offer prizes aggregat­
ing one hundred dollars for the best col lections of pho­
tographs of such subjects as most strongly i l l u strate 
the unfitness of the present public roads (especial l y  the 
common " dirt " roads) to be used as pu blic h ig hways. 
including photographs showing the common spectacle 
of the farmer's team or the merchant with his loaded 
wagon vainly trying to drive his patient team and load 
out of the inevitable mud hole, and other pictures 
illustrating the goodness of good roads and the bad­
ness of bad roads-the proper th ing in this l ine. 

Each photograph must be accompanied by a full 
statement of particulars. givin g date, location, etc. , 
by which the picture may be identified. The competi­
tion will close on the first day of May. 1891. 

THE Smithsonian Institution has just published the 
first bulletin of the United States Board on Geographi­
cal Names. The board was organized in April ,  1 890, 
for the purpose of removi ng a growing evil in the gov­
ernment publications. There was a difference in or­
thography and nomenclature in the different bureaus 
charged with publication, and even a lack of harmony 
i n  those of a single bureau. The new board received 
the formal sanction of the government by an executive 
order dated September 4. 1890. Lieut. R. Clover. Hy­
drographic Office, Navy Department. is the 8ecretary, 
to whom all communications should be addressed. 

© 1891 SCIENTIFIC AMERICAN, INC.
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RECENTLY PATENTED INVENTIONS. 

Engineering. 

SCREW PROPELLER. - Benjamin F. 
and Millard F. Iilparr, New York City. Accordinll to 
this invention there are arranged npon the propeller 
shaft a series of spiral and tapering blades, with larger 
auxiliary bisde. at the rear end, whereby it is designed 
to increase the speed of a vessel, while the improve­
ment eBn be applied w ithout materially changing 
present forms of construction. 

BLAST FURNACE HOPPER.-Benjamin 
F. Conner, Columbia, Pa. Combined with the hopper 
are two bells, an inner bell monnted to turn within an 
onter one, openings of the two bells registering with 
each other, and means for operating botb bells and 
rotatinll the i nner one, to facilitate the distribution of 
the "barge within the furnace as desired. 

lUechanlcal. 

SAW FILING AND SETTING M ACHINE . 
-Will iam H. Parry, New York City. Combined witll 
a pivoted gUideway and a slide carryinll a file holder is 
a vertically adjustable friction roller engaging tbe 
guide, tbe roller being carried by a lever which is given 
a swinging motion by a cam, with otber novel features, 
whereby tbe saw is accurately fed and the teeth made 
uniform, the Invention bein(( an improvement on a 

former patented IDventiun of the same inventor. 

DIE FOR ORNAMENTAL WORK. - Wil­
l iam Schumacber, Brooklyn, N. Y. Tbis is a die for 
'ornamenting cardboard, leather. or similar material, 
and is  composed of a sui table" body of metal, rubber, 
�p.lluloid, or otber substance, formed with apertures in 
whicb are fitted glass projections of any desired form, 
tbese projections being polished and covered with gold, 
silver, etc., to form the lining of a socket made in the 
material when the die is pressed tberein. 

WINDMILL. - Wil liam Pal mer, Jr. , 
Rincon, New MeXICO. Tbe construction of tbis wbeel 
is  such that as the wind increases it. adjusts a crank pin 
operating a reciprocating pitman to give an increased 
resistance, and tbus accomplish more work, while pre­
ventin!!, the wheel from moving at a dangerous speed, 
tbe rell:ulation of the speed being thus automatically 
effected. 

TICKET PRINTING MACHINE.-Gideon 
B. Massey, Mamaroneck, N. Y. (deceased, Sarah R. 
Massey and Stan ley A. Bryant, administrators). This 
invention provides a machine to print a ticket from 
one station to any other station on a road, and at the 
same time date and consecutively number all tickets 
Issned, and keep a record thereof, the invention cover­
ing a novel construction and arrangement of parts and 
combinations of elements. 

Agricultural. 

CULTIVATOR ATTACHMENT. - Edward 
S. Bailey and James M. Coons, Orrick, Mo. A sboe Is 
pivoted to the end of tbe plow standard, and a peculiarly 
constructed sprinl?; is adapted to bear npon tbe upper 
end of tbe shoe and bold it in place, the shovel or plow 
beinl?; secured to the lower end of the shoe, tbe im­
provement being designed to prevent accidents to the 
plow from the striklDll of rocks, roots and other ob­
structions. 

PLANTER AND FERTILIZER DISTRI­
BUTER.-Wasbington S. Jones, Meridian, Miss. Tbis 
is a box-like reservoir which may be conveniently at­
tached to any plow stock, with a rearwardly and down­
wardly curved spont, and a stirrer and feedin!/: device, 
with means for operating the latter from tbe supporting 
wheel, while tile seed dropped are covered by blades at 
the rear of the 8pout. 

Miscellaneous. 

BREECH LOADING GUN. - J u I i a n  
Warn ant, Creon, Boignee .. Cheratte, Belgi u m .  Thie gun 
bas a movable breech block with cartri dge-receivmg 
apertnre, in whicll slides a bol t to tbrow the cartridge 
and form an abutment, a pivoted locking bar engaj(ing 
tbe bolt., wbich also carries a firing pin, the invention 
embracing otber novel featnres. and tbe j(un being self· 
loading and self-cocking, and automatically ejecting 
the empty shell. 

VENTILATING ApPARATUS.-George H. 
Burrows, Somerville, Mass. This invention provides 

covers a novel constrnction and combination of parts in 
a device whereby bottles may be conveniently and ex­
peditiou81y filled from a storage tank. kell, etc., while 

the arrangement is such that the liquid so conveyed to 
the bottles will be prevented from foaming. 

BARREL WASHER. - George A. Bid­
well, Pittsfield, Masi. A hollow rotating shaft Is 
adapted for connection at one end with a steam and 
water supply, its other end being formed a8 a support 
for the barrel , while a branch pipe leading from the 
shaft is adapted to discbarge into tbe barrel, and an ad­
jllstable support for tbe barrel i8 arranged in l ine wltb 
the shaft. 

GRATE SUPPORT. - Charles L. Beers, 
Scranton, Pa. Tbis i8 a support for tbe grates of 
cooking stoves, furnaces, boilers, etc . ,  designed to be 
simple and inexpensive In construction, and to be 
readily attacbed to or detached from tbe fire pot, the 
snpporting frames being of snch form that they may be 
cast in the ordinary moulds now in u se. 

VEHICLE SEAT.-Thomas J. Kerstetter, 
East Brady, Pa. Tbis invention covers a seat-back 
snpport formed from a rod of spring metal bent to form 
the base part, the side rail, the vortion connected with 
the back, and tbe upright brace arranged to brace tbe 
portion which connects with the back bar, tbe seat and 
back bar being of any suitable construction, and the 
supports being suffi�iently yielding to conduce to the 
comfort of riding. 

CLOTHES HANGER. - Emil Sundberg, 
Eureka, Cal. This is a device of such construction 
that all tbe clotbes hnng tbereon may be qUickly re­
moved, consisting of a simple and inexpensive rack of 
novel form, whereby, when the clotbes are withdrawn 
from the rack, tbey will form into a bundle whicb may 
00 thrown over the shoulder and conveniently carried. 

NOT E .-Copies of any of tbe above patents will be 
furnisbed by Munn & Co., for 2.'i cents each. Please 
send name of tbe patentee, title of Invention, and date 
of this paper. 

SCIENTIFIC AMERICAN 
B U I L D I N G E D I T I O N . 

FEBRUARY N UM BER. -(No. 64.) 

TABLE OF CONTENTS. 

1.  Handsome plate in colors of an elegant residence on 
Chestnnt Hill, Mt. Vernon, New York, erected at 

a cost of $12,000 complete. Two perspective 
viewl!l, floor plans, etc. 

2. Colored plate representing an attractive residence 
at Auburn Park, Cblcago. Cost $7,000. Floor 
plans, perspective elevation, etc. 

3. Plans and perspective view of a carriage house 
erected at Sontll Orange, N. J., at a cost of $2.7� 
complete. B. H. Holly, Esq., architect, New 
York, 

4. A residence at Soutb Orange, N. J. Cost $11,000 
complete. Perspective elevation, door plans, etc. 
Arcbitect, H. H. Hol ly, New York. 

5. Handsome residence of Gotbic design at German­

town, Pa ..  erected for Mr. B. P. Wilson. Per­
spective elevation aDd two fiool' plans. 

6. Cottage in Sopbia A venue, Cbicago, estimated cost 
$2,800. Floor plans acd perspective elevation. 

7. Perspective elevation and door plans of a recently 
erected cottage at Stratford, Conn. Cost $2,700 
complete_ 

8. A colonial residence erected at South Orange, N. J., 
from plans by Rositter & Wright, architects, New 
York. Cost $17,000 complete. Perspective ele­
vation and two fioor plans. 

9. Cottage at Austm, Chicago. Estimated cost $3,700. 
Floor plans, perspective view, etc. 

10. Floor plans and perspective view of an elegant 
cottage at A nstin, Chicago. Cost abont $5,000. 

11. A corner of a bondolr, desilPled by J. Armstrong 
Stenllouse. Half page illustration from a colored 
drawing, which appeared In the Royal Academy 
exbibition last year. 

12. A pictnresque cottage of moderate cost at Anstin, 
Chicago. Two fioor plans and perspective eleva­
tion. .Estimated cost $900. 

an expansible air tank or reservoir constructed on tbe 
principle of a gasometer, in connection witb an air 

13. 

supply pipe and pnmp to draw air from an elevation or 
otber desired voint., and a delivery pipe connected with 

Miscellaneous contents : Jarrah wood.-Biographi-
cal sketch of Henry Scblicmann,the arcbreologist. 
-Bronze castings. -Tbe SCIENTIFIC AMERICAN a 
help to builders.--American stone fields.-How 
can iron pulleys be papered ?-England's favor­
ite hard woods.-Floors.-Plaster.-Developments 
of construction.-Corrosion of zinc in contact witb 
brick.-Etching upon glass.-Magnesla In cement. 
-Our last year's volume.-Improved wood work­
ing machinery, iIluotrated.-A novel calendar, 
made of tin.-Broul(hton self-clOiling basin cock, 
lIIustrated.-Tbe Edson recording pressure gauge. 
-A new I/:asoline engine, iIIu.trated.-Universal 
file band Ie, lIIustrated.--Tbe Dunning bot water 
heater.-Improved conduits for electric wires, il­
l ustrated. - A tboroughtl y  built parlor door 
hanger, illustrated. - California frnit.-Labor­
saving appliances for the carpenter and builder, 
iIInstrated. 

tbe rooms to be ventilated and adapted to pass the air 
tbrough a heater If desired. 

DREDGER. - Hugo Roessler, Erbach­
on-tbe-Rhine, Germany . The vessel carrying tbis  ap­
paratus has offsets on opposite sides, near wbich are 
arranged centrifugal pumps provided witb suction lind 
delivery pipes, prolonj(ed pipes having a hal l and 
socket connection with tbe del i very pipes, for removing 
sand and similar deposits at tbe bottom of a river or 
harbor by d irecting a powerful stream against the ma-
terial to be removed. 

. 

FENDER FOR VESSELS. - Gustave O. 
Stein, Piocbe, Nevada. Tbe bow or cntwater of the 
vessel is, by tbis invention, provided with one or more 
vertical roller8, hnng in a frame supported by horizon­
tal arms, whereby the rollers will be canted and tilted 
in one direction or the other aud roll along the sides of 
a vessel against which they may strike, witbout doing 
damage. 

DRILLING MACHINE.-Thomas Stanley, 
Pneblo, Col. Combined wltb the framing, operating 
mechanism and drill rope, are levers which support a 
banger for the drill devices, and ropes connecting tbe 
outer ends of the levers with the operating mecbanism, 
the invention covering a novel construction and ar­

rangement af parts for a machine designed to dtlll 
wells or to dij( post holee, etc. 

B O T  T L E FILLING ApPARATUS. ­
A malia M. Donally, New York City. This invention 

The SCientifiC American Architects and Builders 
Bdition i. is.ued monthly. $2.50 a year. Single coplee, 
25 cents. Forty large quarto pages, equal to about 
two bnndred ordinary book pages ;  forming, practi­
cally, a large and splendid MAGAZINE OP ARCHITEC' 
TURE. richly adorned with elegant plates In colors and 

with fine engravings, iII nstrating the most interesting 
examples of Modern Architectural Construction and 

allied subjecta. 

The Fnllness, Richn_, Che&pneee, and Convenience 
of tbi. work have won for It tje LARGEST CmcirL.t.TloN 
of any Arehitectnral publication in the world. Sold by 

all newsdealers. 
llUNN & CO .. PuRLtIHEBa, 

881 Broadw&)" New York. 

XBueineee Clnb r;l!lereonCll. 
Tlu cl&arg, fur Insertion under tht8 Mad is Oru Dollar 

a lin,/or each i1l8ertkm : about light words to a line. 

AdtJerti,emmt8 mmt be rece;V<!a at ptWllcafwn oJIICt 
tJ8 earll/ as ThUf'8aalj morning to appea1' in next issue. 
For Sale-New and second hand Iron-working ma-

chinery. Prompt delivery_ W. P. Davis, Boch ... ter. N.Y. 

Acme engine, 1 to 5 H. P. See adv. next 18sue. 

Pr ....... & Die • .  Ferracute Mach. Co.,  Bridgeton, N. J 
Send to H. W. Knigbt & Son, Seneca Falls, N. Y., for 

catalogue ot Pattern Letters and FIgures. 

Billings' Drop Forged Lathe Dogs, 12 sizes-� to 4 
Inches. Billings & Spencer Co . •  Hartford, Conn. 

Best Ice and Refrigerating Macbines made by David 
Boyle, Chicago. 111. 156 machines In satisfactory use. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Ib:panders. R. Dudgeon, :U Columbia St .. New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co .• I,aight and Canal Sts .. New York. 

Tight and Slack Barrel Macbinery a �pecialty. John 
Greenwood & Co .. Rochester. N. Y. See lIIus. adv .• p. 1a. 

Bids wanted for the manufacture and introduction of 
Nicholls' .trap and buckle .hleld. Address Wiley & 
Nicholls, Gal veston, '1'eX88. 

Guild & Garrisou, Brooklyn, N. Y., manufacture 
steam pumps. vacuum pumps, vacuum apparatus. atr 
pumps. acid blowers, filter pre!8 pumpe. etc. 

The best book for electricians and beginners in elec­
tricity il!! " Experimental Science." by G eo. M. Hopki ns. 
By mall. U ;  Munn & Co .. publishers, 86] Broadway. N. Y. 

For the original Bogardns Universal Eccentric Mill, 
Foot and Power Prelees. Drills. Shears. etc . •  address J. 
S. & G. F. Simpson, 26 to 86 Rodney 8t., Brooklyn, N. Y. 

W"Send for new and complete catalol?;ue of ScientIfic 
and other Book. tor ... Ie by Munu & Co .. 861 Broadway, 
New York.. (4�ree on apolicatton . 
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ItS 
HINTS TO CORRESPONDENTS. 

Names and " ddre.s must accompany all letters. 
or no attention will be paid tbereto. Tbis is for our 
information and not for pu blication. 

Reterence s  to former articles or answers should 
give date of paper and pa!/:e or number of question. 

Inqul rle. not answered in reasonable t ime should 
be repeated ; correspondents will bear in mind tbat 
some answers requ ire not a little research. and, 
though we endeavor to reply to all eitber by letter 
or in thi� department. each must take his turn. 

SpeCi a l  WrUte n Information on matters of 
porsonal rather thau general interest cnnnot be 
expected w ithout remuneration . 

Sclentiftc A m erican Supt,lement. referred 
to may be had at the m1tce. Price 10 cents each. 

Book. referred to promptly supplied on receipt of 
prlce. 

M i nerals sent for examination sbonld be distinctlv 
marked or labeled. 

(2832) H. A. B. asks for a liquid stove 
polisb_ A. M ix 2 parta copperas, 1 part dry boneblack 
or drop black, 1 part black lead, with enough water to 
form a creamy pa�te. Apply with a dauber. The bone 
black must be finely ground, and tbe purer tbe black 
lead, tbe better. 

(2833) J. J. L. asks how many grains are 
intended for one ounce used In photograpbic formulas ? 
I notice some state particnlarly 437� grains to one oz. , 
while others do not mention it. Is 480 grains intended 
wben not otberwise stated ? A. Yes ; 4.'17� grains is 
the standard commercial ounce avoirdupois, at whicb 
photographic chemicals are sold by manufactnrers. 
Wben tbe number of grains is not mentioned, 480 should 
be useil , whicb is the troy ounce. 

(2834) W_ O. D. asks : What can be 
mi xed with plaster of Paris in order to make It harden 
slowly? A. Three to ten per cent of powdered marsb­
mal low root. 

(2835) A. W. R. asks for a recipe for an 
ink with which to write and draw on glass for lantern 
slides. A. Use ..,ery thick India ink. Also see query 
No. 27M 

(2836) L. L. B. asks : 1. What is the 
best receipt for l aying down eggs from June till Decem­
ber ? A. Dipping an instant into melted lard or paraffin, 
or oihng with linseed oil followed by packing in oats 
or bran,is recommended. Or make a pickle of 1 bushel 
of Iime, 8 quarts oalt, 250 quarts of water. Immerse 
ej(gs in it, constantly stirring as tbey are inserted. 2. 
Wbat is the best receipt for any person to do up fine 
shirts and collars, that will polisb well and not be yel­
low when done ? A. For laundry work we refer you to 
onr SUPPLEMENT, No. 577, and to the SCIENTIFIC 

AMERICAN, No. 9, vol. 61. 3. What is tbe nearest point 
to the north pole that has been attained by any one yet 1 
A. The higbest northerly latitude was reacbed by Lieut. 

Lockwood and Sergeant Brainard, in 1883. It was on 
the northern coast of Greenland, at 83· 24'. 4. Could a 

pine box be partitioned off. and corners be painted so 
tbat it  will answer for battery cells ? A. Yes ;  it is 
often done. Cost with following mixture :  " parts resin 
and 1 part gntta pereha, with a little boiled oil and 

�ongh ground pumice to work wel l .  

(2837) S. E. D_ says : 1. Can I make a 
J(ood stock toning solution, to tone black, one t hat will 
keep well, by following formula : 

A 
Chloride gold . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 grs. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 oz. 

B 
Bicarbonate of soda . . . .  . .  . . . . . . . . . . . . . .  115 grs. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 oz. 

1 dracbm A, 2 drachms B arid 8 ounces of water. If not 
a good formula. please give me one that Is. A. The 
formnla Is good, but for black tones tbe borax toning 
bath dlllCrlbecl on P&f18 :=; of tbe April 18, 1889, ieaue of 

[FEBRUARY 21, 189I . 
the SCIENTInC AMERICAN is considered better. It 
should be mixed fresh shortly l:efore nsing. 2. I would 
I1ke a formnla for a stock developer. one that �an be 
used repeatedly, and tbat will give density. I want it 
more especially for instantaneous exposures which are 
rather under·exposed. I have been using an eikono­
gen developer similar to one of those mentioned in 
. . Development of Dry Platee," by Mr. Bnrbank. but 
it gives very tbin negatives, with sneh faint detail that 
tbey have to be printed in tbe shade. Is there no 
remedy ? A. Witb any developer that may be devised it 
is imvossi ble to produce an image if the light has had no 
effect on the sensitive film, as is the case when a plate 
is described as being rather nnder-exposed. Generally 
such exposures only develop on the snrface, as the 
light has not had time to "ffeo.t tbe nnderlying particles 
of silver. We advise tbe use of the eikonogen and 
potash developer. If this fails to produce an effect, no 
other developer is likely to. Make the eikonogen as fol · 
lows : 

No. L 
Warm water . . . . . . . . . 0 0  • 0 0  . . . . . . . . . _ 0 0  . . . . 40 oz. 
Snlphite sodium . 0 0 . 0 0  . . . . 0 0 .  0 0  . . . . . . . . . . .  2 .. 
Eikinogen . . . . . . . . . . . . 0 0 _ . . . . . . . . . . . . .  1 " 

No. 2. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0z. 
Carbonate of potash . . . . . . . . .  0 0  . . . . . . . . . . 1 " 

Take two ounces of No. I, and add from one to two 
drachms of No. 2, or three dracbms if necessary to bring 
ont tbe details, allow from halt to three-quarters of 
an hour's time for the development of one plate, should 
it be greatly under-exposed, and see that tbe tempera­
tnre of the solutions is 70· Fab. Density is only ob­
tained by a strong eikonogen solution and length 
of time of development. 3. Wbat is  the cause of tbe 
bubbles which form between the albumen and tbe 
paper In silver prints ? How can I avoid tbem ? And 
if they are not to be avoided, how can I cure them? A. 
Air bu bbles in albumen prints are usually due to the 
difference i n  temperature of the different solu tions ; 
they should all be kept at 700 Fah. If the prints are 
put into a weak solution of salt and water prior to 
toning, tbeir appearance may be prevented. 

(2838) T. C. B. asks : Is it Dot a fact 
tbat statistics show tbat the Indians in the United 
States are increasing in numbers? That is. has not each 

reservation a larger population tban twenty years ago ? 
A. Ind ian statistics are not very reliable. The point 
you make has been advanced before. They are decreas­
ing on the reservations. From 1889 to 1890 there was a 
decrease of over 1000 out of 133,382 reservation Indians. 

(2839) A. B. asks how to make a paste 
for mounting photograpb prints. I have tried starch 
paste by the formula given in books on pbotograpby, 
but in some cases the corners of prints come ]oose, so 
sbould like to have a formula tbat you could recom­
mend, both as to quality for bol ding the print on card 
mount after reasonably rough usage, without corners 
becoming loose, and to contain no chemical tbat could 
in any manner cause tbe print to fade. I am using 
Bradfisch arlstotype paper. Should the prints be wet or 
moistened ? 
A. Nelson's No. 1 photollraphic gelatine . . . .  4 oz. 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 . .  
Dissolve the gelatine in warm water, then add : 

Glyceriue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 OZ. 
Alcohol . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • • •  5 n 

Another mountant is as follows : 
Arrowroot . . . .. . . . .  . .  0 0  . . . . . . . . . . . . . . 150 grs. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3� oz. 

Previous to adding the arrowroot dissolve in warmed 
water 15 grains of gelatine. After boilillg them with tbe 
arrowroot added, let it cool and add :.l� drachms of 
alcobol and a few drovs of carbohc acid. The prints 
shonld be sl ightly moistened prior to mountinl/:. It Is 
a I(ood plan too to put them in a hand screw copying 
press for a m inute after mounting, which insures even 
contact of all portions of the picture. 2. Please inform 
me of a method of producmg a good glace finish on pbo­
tographs. A. A glace appearance may be given to 
prints by rubbing over tbe surface Iigbtly with clean 
fiannel the encaustic paste made by dissolvinll in 200 
gramme. of benzole the following ingredients :  

Gum eleml . . . . .  . . . . . . . . . .  . . . . . . . . . .  10 grms. 

Essence of lavender . . . . . . . . . . . . . . . .  300 " 
Oil of spike_ . . . . . . . . . . .  _ . . . . . . . . . . . . . .  15 .. 

Filter and add 
Pure virgin wax . . . . . . . . . . . . . . . . . . . . . . . 5O() ., 

The whole sbould be set on a water bath, wbich will 
aid in dissolving the wax. To make tbe paste thinner 
add more of the essenre of lavender_ 

(2840) G. E. asks (1) how to prepare the 
white that is used by gilders on white and gold frames. 
A. Soak 4� ounces fine glue in water. add water to l� 
pints, boil. Mix � ounces Spanish and 4� ounces 
Frencb cbalk, triturate with the gl ne water. and apply 
oy .pattering. The mass should be of consistency of 
St rup. 2. How to make composition ornaments bold to 
pol isbed shellac snrfaces. A. Scrape off the shellac. 
3. Wbat is a Inmmated core ? A_ A Core made of sbeet 

metal in layers. 4. Wbat IS vulcanized fiber ? A. In 
general some form of parcbmentized paper. Parcbment­
izing is effected by immersing paper In a cold mix­
ture of 2 volumes oil of vitriol and 1 volume water. 
washinl( in water and tben with dilute ammonia. 5. 
How can shellac be dissolved · withont using alcobol ? 
A. By borax solution, or after long standing by strong 
a.mmonia water. 

(2841) O. M. says : 1. Will you kindly 
pu bl ish the names of the various photograpbic printing 
proceoses employed at the present time, stating tbeir re­
spective merits. also a brief description of their manipu­
lation ? By doing so you will greatly oblige an amateur 
pbotographer wbo IS nndecided as to the printing 
metbod he should adopt. A. We advise yon to con­
suit " Tbe Amateur Photographer," by Ellerslie Wal­
lace. Price $1. Al so Wilson's .. Qnarter Centnry of 
Photograpby. " Price $4. 2. Is the Inbaling of vapors 
arising from tbe manufactnre of oil varnishes delete­
rious to health ? A. If tbe manufacture Is carried on 
in a confined apartment. yes. 3. Are tbe lenses sucb 
&s uoed in No. 4 Kodaks made from solid pieces of 
gl ..... ? A. We think thcy are_ 4. In any case how 
man;y Bectlon. lire there 1 A. Claimed to be achro-
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matico t\\'o section. in front and rear. 5. Wonld not 
t he emlJloyment of a thicker cel lnloid 111 m  for ne­
gative. prevent the S8me from .tretching and lo.inl/ 
it. true 11at snrface ? A. Yes, but it would be more 
co.tly. Carbutt'. 111m3 are thicker than other •• 

I,ieutifl, J,meri£lu. 
can only produce adherence o f  a thin coatinl[ by simple 
immersion. To get a thick one you mnst nse a battery 
and preferably a cyanide solution of copper. See our 
SUPPLEMEN�" No. 310, for details, etc. 

Cardlnll machine •• lIat supporting device for. J. 
E. Pre8t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.016 

Carpet. J. W. Priestley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.290 
carpet fastener. A. V. W I.koclL .  . . . . . . . . . . . . . . . . . .. 446.1\18 
Carpets. manufacturing fi,llured pile, J. Dunlap • • . . 446.14l 
Cart. dumping, T. (4 ... 1antgsD . • • • • • • • . • . • . . . . • . • . • • • • .  44ti,O!-*i 

(2852) W. H. asks : Which is the poorer 
�:;: rOslle'!! 

�o�:�����15:rd·o ... · iick·ei ·ca8e: 'Lock 4Mi,:UO 

(2842) M. B. asks : 1. Can you develop conductor ot heat, glllSS, chins, Btone, or eartbenware. Cas�at':dlcator and register, J . F. Goodridge .•. . . .  446.:l43 
dry plates after night by a ruby l ight in a small room. and can tbey be modeled in any shape or form ? A. We g::g �:::�:�

·,fri
d
�

h���r�ach
·
l
iie: G: ji:Mi.88.;Y:: : 

Wl:�J':l 
just the same as in a cl oset or dark room in dayligbt ? sbould think there wou l d  be little difference. Almost Cash reaister .. nd Indicator. B. Mo.er . . . . . . . . . . . . . . 44';. 1 50 
A. Yes. 2. After fixing tbe negative and rin.ing in any sbape can be given tbem. 

g��I��.S!:
t
ri!��l�ril/lt.;�l

i��e��liinii ·.;biii,: .
. . .. . . . .  4(6.12t 

water. eail the plates be exposed to tbe light while dry- (2853) R. M. L. asks in what numbers of Chair. J. W. Cral� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4f6.24!1 
ing. or mllst tbey be left in tbe dark room nntil per- Cbeck hook. IL G. Barel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4111.2'17 
fecUy dry ? A. Day ligbt will  not burt tbem. 3. In 

SCIENTIFIC AMERICAN he can lind good paste solutions gg���'c1o��:.r§?'t: ·p.:lmer:: : : : :::: :::::::::::::::: tt3::t 
for gummed paper, such as will not stain. stick too Ch e t· d Ic W J Knox 4.16 008 producing a positive, can yon print from tbe negative tigbt, or be poi.onous. A. Gnm arabic with enough CII/'::r

n
�guf3. 'f�J .. �rilc'i;e . . : . .  : . . . . . .  :::· : : : :fi5;W7; 44:;:998 

without tbe rays of tbe snn ? If so, in wbat way ?  A. oil of doves to give a sligbt perfume i. excellent. See g:�:� ::'r
o
��'!;r��!'i,"otd:..�w:��'B':;"�

e
���?:::::::: : :  tll!:!lW Yes ; by using bromide paper and a kerosene Iigbt. SCIENTIFIC AMERICAN, vol. 53. No. 15. We bave many Cleaner. See Car track cleaner. 

(2843) .r. H. asks : 1. Could you give Urnes published pORtage mucilage In the querie.. Ttgbt Slg�g;. �:l:r?�:"t�u. ��::\�ot . . . . . . . . . . . . . . . . . . . . 446.200 
formula for .. ferrotype varnish which would dry very 
glossy when applied to tbe IIni8hed tintype cold or 
warm ? A. A varnisb may be made as follows : 

Alcobol (95 per cent strong) . . . . . . . . . . . . 50 part •. 
White sbellac . . . . . . . . . . . . . . . . . . . . . . . 12 

To wbicb add a few drops of oil of lavender. 2. There 
is a certain varnisb sold as cel l uloid varnish, wbich 
smel ls  strongly of hananas ; could you give approxi­
mative formula of it? Would tbis l as!. cel luloid varnish 
not answer tbe p urpose for tintype varnish ' A. We 
tbink it is largely composed of pyroxyline and a solvent. 
It can be used ot. ferrotypes witbout keat. and .bould 
give a good gloss. Tbe vamisb i. made by the Fred­
erick Crane Cbemical Company, Short Hills, N • . J. 3. 
Plea.e give a description of bow to make tbe simple.t 
constructed developing rocking machiue. tbat will rock 
for at  least bal f an hour. A. Suspend a pendulum rod 
three feet long from a bencb. witb a beavy weigbt at­
tacbed to tbe lower end. Arranee a llat plate at upper 
end. on whicb rest the developing disb. Pusbing the 
pendulum once m a wbile will  keep it in motion. or a 
clock movement can be attacbed to do it. 

(2844) F. A. H. asks how to prepare 

sticking i. considered deSIrable. Clothes drier. W. A. Newman . . . . . . . . . . . . . . . . . . . . ... . H6.;162 
Clothes llne. H. E. Perclv .. I . . . . . . . . . . . . . . . . . . .. . . . . 446.00i 

(2854) G. F. C. asks : 1. If I place a 8��t�e�yW��·e�:n�st�· �·. ��B'��:�::::::: :::. : : : : :  ::�:� 
Iigbted lamp (oil or spirit) or a candle In a jar or ve.eel 
and immediately bermetically seal it, when the I Igbt is 
extingnisbed, what will tbe vessel contain ? Wbat will  
the pres.ure on the inside of tbe vessel be ?  Or wbat 
fraction of e vacnum will I obtain P A. Tbe pressnre 
will be slightly reduced on c ooling. so as to prodnce a 
slight vacnum of perbap. one or two pounds to the 
sqnare mch less than atmospberic pressure. 2. Can I 
ignite an oil or spirit lamp with a battery? If so. wbat 
number of cel ls  will I require? A. You can by arrang­
ing a fine platinnm wire across tbe wick. and heating it 
to white heat. Tbree or fonr bicbromate cel ls  .hould 
suffice. It is not a very practical method. 3. Wbat 
material could I snhstitute for a lamp wbich would 
readily ignite and take u p the oxygen ? A. Pbospbo­
rus will absorb oxygen without if(niting. Nitric oxide 
and water will do tbe same. A hydrogen llame will be 
effectnal also. 4. Can a vacuum or partial vacnnm be 
obtained by means of a battery f A. A rod or 11la­
ment of carbon made incandescent will combine WIth 
the oxyg<>n of tbe air and form carbonic acid gas. If a 
l ittle caustIc soda or lime is in tbe vessel, this will ab­
sorb tbe I/as in question, and on cooling tbere will be a 
reduction of pressure of abont 3 lb. to the square inch. 

(2855) H. B. L. asks : What to put into 

COCk for mixing filM aud air. R. Goehde • • • • • • • . • • •  446,.)4. 
Coin holder and package. J. Hock . . . . . . . . . . . . . . . . 446.185 
Collar fastening, borse, J obnson & Reichert ..••. . . .  446.000 
Colored impressioDIS, productnll. R. Schorr . . . . . . . .  446,004 
Cookin&' apparatup, electric.. J. O'Meara . . . . . • • . • . . .  446. 174 
COpyiD,R', pad tor raPId, Neuhaus & Daus . . • . • . . . . . .  445,971 
Cotton .talk pul ler. I,. J .. Womack . . . . . . . . . . . . . . . . . .  446,'lI6 
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niar coupling. Shaft coupling. 

Crane. counterbalanced jib. P. L. &; A. A. Weiner 446.043 
Cr .. te. E. H. Flory . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  446.165 
Creamlnll machine. D. M Weston . . . . . . . . . . . . . . . . . .  446.2 10 Creml\tory closet. ventilated. W. I,. Fu l ler . . . . . . . .  416.340 
Crupper fa"tenlnl/. G. H. D .. vl . . . . . . . . . . . . . . . . . . . . . . .  446,a80 
Crushin,R' machines, elevator aDd screen for, W. H. Baxter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  446.�1� 
Culinary purposes, time alarm for. W. E. Groves . •  446,226 
Cultivator. balanced. J. M. W. Lonll . . . . . . . . . . . . . . . . 446.:188 
Culvert. roofed. W. D. HarrIs . . . . . . . . . . . . . . . . . . . . . . .  445.91» 
Cup. See 011 Clip. 
Cutter. See Bolt or rod cutter. ""rult and veIle­

t .. ble cutter. Paper cutter. Veaet .. ble cut­ter. 
Cull'. sh irt .• W. E. Simonds . . . . . . . . . . . . . . . . . . . . . .. . . . .  4'6.:l67 
Cylinder lock. 8aro:ent &; Page . . . . . . . . . . . . . . . . . . . . . .  416.192 
Cylinder lock. J. H. Sh .. w . . . . . . . . . . . . . . . . . . . . . . . . . . . 446.176 
Davit. boat, G. 14'. [,lawley . . . . . . . . . . . . . . . . . . . . . . . . . . . 446.a57 
Disinfecting paving compOSition, J. (I ... ottrell . . . . . .  446.285 
Door cheCk. L. E. C .. ld wel l . . . . . . . . . . . . . . . . . . . . . . . . . .  446,:l22 
Door check. F. L. Habllston . . . . . . . . . . . . . . . . . . . . . . . . .  445.!1.12 
Door hanller track. A. L. &; A. H. Scranton . . . . . . . .  446.103 
Doors, pneumatic apparatus for operating, C. A .  

Tucker . . . . . . . . . .  " . . . . . . . . • . • • . • • . • • • • . . . . • . • . . . . . •  446.100 
Drier. See Clothes drier. 
Drill. See Grain dril l. Drll l lnl/ device. track. B. F. Smith . . . . . . . . . . . . . . . . . . 416.02.1 Du.t co l lector. H. Blttinl/er . . . . . . . . . . . . . . . . . . . . .. . . . .  446.0.->3 

views for the magic lantern. A. Use tbe Ea.tman or 
Carbutt lantern sl ide plates, to be had from dealers in 
pboto. materials. Consult El lerslie Wallace's book. 
.. The Amateur Pbotograpber." price $1. 

sliver pol i.b paste mi�ed with water to keep It from 
(284 5) J .  W. F. asks : 1. How to dissolve drying np. A. Glycerine. 

Dust p .. n, C. r,. Bel lamy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.221; 
Dye. yel low. W. Plltzlnger . . . . . . . . . . . . . . . . . . . . . . . . . .  446.009 
DyeinK straw !loods, etc., apparatus for. J. A .  

Young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.050. 446.051 crude or virgin rubber so it will be perfectly pliable and 
absorb all waste goid aronnd a IInisber's bench in a 
book bindery. A. You need what artists nse nnder tbe 
name of bnrned rubber. Its mannfacture is described 
in " Rubber Hand Stamps and tbe Manipnlation of Ruh­
ber. " $1 by mail.  2. How are tbe water marks made 
in silk? A. By hot calendering between enl/raved 
rollers. 

(2846) C. R. M. says : I have a camera. 
tbe bel low. of wbich leaks ligbt very badly. Wbat ap· 
plication can I use wbich would afford an impervion. 
coating. to repair the damage ? A. Dis.olve some shellac 
in  alcohol. add lamp black till it  Is black. tben apply 
with a brush nntil the boles are filled. If tbi. does not 

TO INVENTORS. 
An experience of forty year •• and the preparation ot 

more than one hundred thousand appllcatlons for pa­
tents at bome and abroad. enable U8 to understand the 
law8 and practice on both continents, and to posseS8 un­
equaled facilities for procuring petents everywbere. A 
synopsis of the patent law. of the United States .. nd all 
foreilirn countries may be bad on application, and persons 
contemplating the .ecurinll of patents. either at home or 
abroad. are invited to write to this ollice for prices, 
which are low. in accordance with the times and our ex­
tensive f .. cllltles lor conducting the business. Addres. 
MUNN &; CO .. ollice BCIIl!NTU'lC AMIl!IHCAN. 861 Broad­
way. N e" York. 

Elect.rlc c"bles. l .. ylnll. C. If. Wilson . . . . . . . . . . . . .. . . 446.214 
Electric currents. automatic potential regulator 

for. A. J,. EIli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 446.284 Electric machine and electrio motor, dynamo. E. 
K. Brown . . . . . . .  . . . . . . .  ' "  . . .  . . . . . . . . . . . . . . . . .  446.000 

Electric motor reaul .. tor. L. S. Harris . . . . . . . . . . . . . .  446.2".l9 
Itlectric switch, E. A.. Sperry . . . . . . . • . . . . . . . . . . . . . . . .  446.031 
�l:��t���' ��".:'��!�m':.����rev�io�: M. Slattery . . 416.104 

Elevator. C. E. Onl/le,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41R.1S7 
K levator. A. Sundh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416.397 
Elevators. hol.ting drum for. P. L. &; A. A. 

Wei mer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.014 
Embroidering machine. H. Hochrelltener . . . . . . . . .  446.18.1 End Ilate. wa�on. B. S. Kearney . . . . . . . . . . . . . . . . . . . . .  446.2.2 EDKine. See Rotary en�ine. 
Engines, aovernina' tbe movement of pistons in .team. E. HilL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.J.8.1 
Envelope machine. D. Rau . . . . . . . . . . . . . . . . . . . . . . . . . .  446. 124 
Extractor. See Stump extractor. 
lt�an. automatic, T. R. Evans . . .  � . . . . . . . . . . . . . . . . . . . . . 4tS.204 
Fanninll mil l. Pelzer &; Werel . . . . . . . . . . . . . . . . . . . . .. . .  446.365 
Fastenlnl/. W. S. Richardson . . . . . . . . . . . . . . . . . . . . .  416. 139 
Feeder and band cutter. Clark &; Greenl .... . . . . . . . . .  445.H7a 

answer. paste strips of thin rnbber over damaged parts 
witb rubber cement. 

(2847) C. M. W. asks : Is the using of 
INDEX OF INVENTIONS Fence. 1I0od. C"sselman &; Fletcher . . . . . . . . . . . . . . . . .  446.111 

Fence mach ine, Cline & Detwiler . . . . . . . . . . . . . . . . . . .  44(-;,327 

�:��r�:���\�!�:i!t ��3���,&R����ve;: : : : ::: : t�:lli condensed steam in a boiler inj urion. to tbe boiler ? 
Some claim tbat It eats tbe fiues out more rapidly after 
having been condensed. tbat tbe acids from animal oil 
lubricant. is the caU8e, and that mineral oil  !ubrlcation 
Ooes not leave any injnriou8 acid. Other8 claim it is Bome 
natural property of tbe condensed steam that causes 
the trou hie, and not tbe fatty acids. Please state 
wbether it is true tbat conden.ed steam reused in a 
boiler i. injurious. and if so, please give fully tbe cause. 
A. Tbe water from condensed steam does no barm to 
boiler.. It tbe engine oil or tallow i s  carl'ied in with 
tbe water. it is a damage to tbe boilers. It collects dirt 
and .cale and form. an oil cake tbat may lodge on tbe 
sbell over the fire or on tbe tubes and cau.e tbem to 
burn or bnlge. Tbe acids of fat lubricants are inj urious 
to boiler tube... If It is necessary to n.e the exhaust 
steam, it should be condensed and run into a separating 
tank, wbere tbe oil could be skimmed off. 

Fender. See Car fender. 
Fertil lzer. nltrollenous. J. Van Ruymbeke . . . . . . .  416.088 
FIling papers, etc . •  cabinet for S. G • . Browne . . . . . .  446. WO 
Filter, H. Qoodacre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  44ti.34:2 
Filter. J. S. RORke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 446. 1 68  

For which LeUer. Patent of the 

United Stale. were Granted 

It'ire armor, Finn & Pappa . . . . . . . . . . . . . . . . . . .  • . . ... . 446.131 
nre escape. G. Mu l ier . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  446.001 February 10, 1891, 
�:�: er��r:,;t�r 

S"a�':"ell;'��iniiui.iiiDic· ·  System; · . .  s: 416.295 

& N D  EA.CH DEA.RING THA.T DA.TE. FlreBP';�!:;,���� . . o'Brieii ·::::. :::::::::::::::: : : : : : : : .  m:� 
�:���

n
�OW�b.JA�s�'l,?:8

r
?�: : : : : : : : : : : : : : : : : : : : : : : : : :  !�:t� 

Food storing and preserving apparatus. L. Smith, 
416.024. 446.025 

Freezing apparatu •• J . Erny et al . . . . . . . . . . . . . . . . . . . 446.2.>2 

lSee note .. t end of Ust about copies of these patents.) 

ACid, apparatus for making sulphurIc, E. &; J. ����a��? 
vse:ee�,��� i:;r

t
�:�'e?' ::of:t��'liriiace:" 

4
4

6.3
79 Delpl .. ce . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.060 Game board. Brown &; Crosby . . . . . . . . . . . . . . . . . . . . . . .  446.820 Air systems. automatic sepH.rator tor compressed, Garment 8Uppc )rter, S. C. Sc8Dtlebury . . . . . . . . . . . . . .  446,079 

V. Popp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416.014 G .... apparatus for the reduction of petroleum Alloy. aluminum. J. A. Jeanoon . . . . . . . . . . . . . . . . . . .  H6.:161 Into. � •. Durr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445.982 
!��'ll:h���: 3: �;.�g'�:.� : : .  : : : : . : : : : : : : : :  . : : : : : : : : : :  i!�:1� g:: !"I�t!'.;'!!.":.;�;,�: j��:�i;,r:::::::: · ·:::::::: : : : :  !!�:;: Arc I Illht .ystem. C. J. Schwarze . . . . . . . . . . . . . . . . . . . .  446.298 GRS or hydrocarbon vapor burner. G. Roberts . . . . .  416.016 
A tomizer. E. T. Kassel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 446,�56 Gas pIpe screen. H. S. H"lIwood . . . . . . . . . . . . . . . . . . . .  446.218 Axle •• device for securlnll wheels to. L. Faris . . • • •  446.:�J5 Gate. See Knd Ilate. Railway crossinl/ Il .. te. Axles. du.t lIullrd for car, W. McKenzie . . . . . . . . . . .  446.003 Gate. F. C. Ca.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.325 

(2848) M. E. M. writes I want to use ::�����e�: i: W�iro;,:D:: ·. : : : ·.: :·::.: ·. : : : : : : ·. : ·::.: : :  �:i'rs g:��lnt; l�ieJ't!':�?:rii:back·:ii. G: i:ut·ber·::.:·::::.: : :  m:� an incande.cent lamp of one candle power at nlgbt to Bal inll press, H. L. Whitm .. n . . . . . . . . . . . . . . . . . . . . . . 446.:111 Generator. See Steam lIenerator 
.ee wbat time it is on my watcb by pressing a bntton, B .. rrel stRnd and truck. tiltlnl/. R. K. Curti . . . . . . . .  446.404 Glas8 bevel lnll macblne. P. W lederer . . . . . . . .. . . . . . .  446.196 

Bathtub. separable. M . Doelle . . . . . . . . . . . . . . . . . . . . . .  446. 164 Gr"ln apron. J . E. Vanborn . . . . . . . . . . . . . . . . . . . . . . . . . .  446.040 ���:e
ot

t�o 
b:e:::�;d

L��ia:,':: ��::�y�i�;�.: af��n;.e
� ::r{,

i
u.

s
L���

ri
�
a
�.� �����.�.�

o
�.�������� •. �:. ������: �:�:� g�::� �I���' �a�;,�Ol\lm·ltli : : : : . : : : : : : : : : : : : : : : : : : · ftll:�� Belt Reartn,R', M. Masters . . . . . . . . . . . . . . . . . . . . . . . . . . .  446,407 Grain transfer, stora'le, and preservation station, 

otber purpose, the battery sbonld work well for at least Bench. See Shoemaker'. bench. pneumatl�. I,. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.026 
six month. wilhout attention. Blcyole. S. A. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.16.181 Grease. proce.s of and app .. r .. tus tor purlfylnl/. 

�1���I:: .liiprJ�:e������·.·.:· : : : ':::. : ':.:: '::.: : : : : : :  tll!� Grlr?(h��(:l(i ·po·li.iiliiic·macbinii: ii: E: Sperry: : : : : tll!:lM (2849) T. D. W • • Jr • •  asks : Can you give BICycle. W. Scantlebury . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U6.1i5 · Grinding machine. A. B. J,andi . . . . . . . . . . . . . . . . . . . . .  4411.148 
me any information or any book in wbich I can 11nd �:�j�l: ��:�.kj.'1. 'I!::'�{ti"ii:::::::::::::::::::::: : :  tll:� g�

i
:r�.

n
g8��

I
��il�a�·c�·dl�

n
:�ard: " " " " " ·  

. . . . . 
446
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how to place a photograph on a brick so a. to nse it as Binding strap. I,. L. Tower . . . . . . . . . . . . . . . . . . . . . . . . . .  446.1 10 Guns • • afety device for breech-loading. F. A. 
a paperweight ? 1 have a hrick from an old cburcb tbat :1:��U��!C�'u�;.�!��e�iocii: " · "" · """""""" 446.168 Ha�y!�en�eee(%·ooi·Iia·';;ile." · · " " """ " ·"" " " " 4
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.166 

bas been pul led down, and tbe lot sold. On tbis brick :�:I��: �:: g:::':r�a��iie::°¥l::e�O��?p b
o
i
ler

. 
U:���:: ��:r��O�d

G
:.���::::::::::

.
:: '::. ::::::::: : :  m:�� 1 wish to place a photograpb so tbat it can Be ea.i1y Steam boiler. H .. rrow and pul verizer. sulky. C. D. Roberts . . . . . .  4.16.408 

seen. Wouid it be possible to make it smooth enough Bolt or rod cutter. E. A. M unson . . . . . . . . . . . . . . . . . . . . 446.36 1 HarveRtlng macnine. A. Rank.·Sr . . . . . . . . . . . . . . . . . . . 446.292 
to put a 11 1 m  on it, a. in the wet plate process, and If .o :��:·p%�ig[0����:ei&

J
8"��!�.;: : : : : : : :  

. . . . : : : : : :  m� H::g �ct���IIi: �o�:.:'�
o
�.�. : : : : : : : : : : : : : : : : : : : : : :  tll!:l�� 

how could the brick be made smooth enoul:b to do tbis ? Book re.t or support. adjustable. C. W. Becannon 446.278 Hat m .. klnll machines. expan.lble cone for. �'. M. Book stand. adjustable. A .  H. Edgren . . . . . . . . . . . . .  4.16.331 Starr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  446.396 A. See SCIENTIFIC AMERICAN SUPPLEMENT, No. 382. BOO��O"o"k�����: 
. . �I.���I.�� . .  ��� .�n:.�I��.I�.�: �: .. \V: . 1I .H4 U:� �!�!�·i.a:e�B���t���:: ·::: ·::::::: . . :::::.:: : : : :  :�:m Get some stone cutter to polish the surface of tbe brick. Boring mach ine. A. M. Jewell . . . . . . . . . . . . . . . . 416.852. 416.:l6S Ileat rellulatlno: appllratu., G. L. Shorey . . . . . . . . . .  446.212 

tben.brush o ver it a silicate of soda solution ; when dry �m: �:!'e.e��'i�'W;.r?(i.��J.���: : : : : : : : : : : : :  : : ::: : : : . :it�� He�r���� .. ti�g.�� .•. t.���: .s.����.� .�? .. �� . .  ���: �: .\V: 445.970 brusb over a solution of gelatine 5 grains dissolved in Bottle ca.e. C. E. Marlow . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.16.122 Heater. See Hot air, steam. and hot water heat-
water 10 ounces. Then make a positive print of I.be BoU.le, nur.lnll. Balston & Rose . . . . . . . . . . . . . .  . . . . .  416.091 er. W .. ter heater. 
picture on Eastman's transferrotype bromide paper. and K���les���·���n�i �o:or.:'t�er box: . M'atch iiox: 446.116 

U::l':,';i.[in<;': �:��r:e: '�\ibn'ley '& ·Tarior· ·.: . ·. : : : : :  �:� 
squeegee it on to the brick. After removing the paper Mu ltiple c .. 1 1  box. Heel .eat formIng and edge settlnll machine. M. 

and drying, protect with a coating of diamond varnish. :���:·m��g���.::�':.��omatic. w. R. King . . . . . . . . .  446.:l86 lIe!iin���hliie: ·Gliit·deii :i· illiiloii:::::::::: : · : : : :  2fo:;:! 
(2850) W. H. wrl· tes ·. You sent me a reo 

Brick machine. C. V. Hemenw .. y . . . . . . . . . . . . . . . U6.1lti4 Ho� trap. N. C. Bader . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.210 Brick or tile machine •• cuttlnll table for. J. A. &; Holder. See Ci�ar and cil/arette ho lder. Coin 
cipe for a magnesium coulponnd composed as follow. : Brl.f.ie�J:r�; Frlt:.::: · : : · :::::::: :::::::::::: : : : :·.:: : :  �:� ��Iderpa�:; h'l:�:'der.Ma'P����':':aPt:I�a

t �r��; 
Cblorate of potash . . . . . . . . . . . . . . . . . . . . .  3 parts. Brldl/e. sU'!Pension •. B. E. Runyon . . . . . . . . . . . . . . . . . . 4'6.� holder. 
Percblorate. . .  . . . . . . . . . . . . . . . . . . . .  3 .. I K��t'!;o�

l
�e:��f� W\J:��'lf�j.ts: : : . : : : : : : : : : : : : . : : :  �::� Hg�:e C�:�k��:".tt,.����·Wardwel l '" White . . . . . . .  446.126 

Magnesium powder . . . . . . . . . . . . . . . . . . . 4 .. Bullet mould. J. ft. Barlow . . . .  . .  . . . . . . . . . . . . . . . .  446.108  Horse. cODtrollinl/ gear for draught. R. S. Kin· 
Now I bave tried to obtain percblorate of potash at all �����·fa��:n��.·J�

r
J'.

y
$r��g�

b
��.��.��.�.��?��: .. 446.(189 Ho:.:goe ·lii';iik.: iiiaeiilne"foi-"iorminii: ·w:"j: 446.067 

tbe larges.t chemical places in Bopton, witbont success. 8:::::r��teJ;,:'1>r:::::���';�bl!'C�:ri':�!" ' ' ' ' ' ' ' ' ' '" ' ' 446.:137 HotK,.���iirnii,;e: ·p. c:· iioyt : : : : : : : : : : : : : : . : · : : : :::: : :  !!:i:� One cbemist said he could make me some. bnt it wonld C .. n for pamt. etc. C. F. &; C. �'. Stites . . . . . . . . . . . . . . 446.004 Hot .. Ir. steam. Rnd hotwater heater. combined. 
immedia�ely be converted into cblorate npon exposnre g:� ����YinC;:

b�:1;,!n:::
I
��: : : : : : : : : : : : : : : : : : : : ::.: 

.
. ��:�� HU� a�i.�r��:lg;:·c:j: ·Apiileqiii';i. :::::::::::::: :  !!:l:l&l 

to tbe aIr. A. It tS mad� by projecting powdered Car coupl lnll W. I. &; J. E. I.ankford . . . . . . . . . . . .. . . . 44".ilii6 Hub. vehicle. J. T. Hart . . . . . . . . . . . . . . . . . . ... . . . . ... . . .  446,:J4i 
cblorate of potasb into Vlarm nitric acid, and on stand- g:� ��gll��: W.I�: \1V:.�er: · : · : : : : : : : : : : : : · : : : :: : : · : m:� l�: ::::���:e,jn� :.;f�;��t1j;�: T:·ROi;,:·.:::·::.: :: : : :  �:;W� 
lng, or if necessary after evaporation the crystal. sepa.. Car coupling. G. W. Weller . . . . . . . . . . . . . . . . . . .  . . . . . 446,240 Ice tonl/s. J. Brlnkerholf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.111 
rate 8s it is not ver soluble. It can be re ared b an 

Car fender and hrake. combined .treet. G. T. Incubator. C. &; E. Von CuUn . . . . . . . . . . .  : . . . . . . . . . . .  416.0\10 , Y .  I' I' Y Y Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.22'! Incubator. A. P. H ....... d . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 446.133 
competent chemist and wil l  not decompose as stated in g:�: ;::1:::: B: !f.i:;::::I

I�g:
.
:::::::::::::::::::: : : :

. �;�� Ind�(i':.W�;, I�'i:tc��� IndlClltor. Fire IndIcator. 
yonr query. car raollnl/. A. W .. ZimmerlD .. n .. . . . . . . . . . . . . . ... . .. . .. 446.244 Ink_nd •• fountain attllehment for. J. V. Bergen 446,27? 

• <1 .. r .stet·l platform. rall"a1, S. L. Davl8 . . . . . . . . . . 446.1211 Inaulatlnl/ coupling block and cut'out, Berginann 
(2851) J. R. W. asks how a deposlt of Car seal. C. L. W heeler . . . . . . . . . . . . . . . . .

.

. . . . . . . . .. . . . 4(6.107 1 &; Klein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 446.180 
copper deposited from a bath of copper sulpbate may g:�·t��"::��::.�.;r�;,�\\T!'tiii.l; J: ii:: ·Cbamii.;ri: : : : :  tt� 1���I��:,j ,:!�

c
��:m�: :; .. :bl':,'!.c�(i,: ·.;iirviDii: ii: ir: 4

4
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be made to adhere permanently to a r< d of soft iron. 1 CarB. center bearing plate tor plattorm, C. T. Haullh . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . .  44H.1R� . . .  . .  d Schoen . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . UII.R Ironlnll board. A .  Sommerfeld . . . . . . . . . . . . . . . . . . . . . 416,169 
It WIll  depOSIt rapIdly. but HI eaSIly wasbe oll'. A. YOIl Card or tloket cue, A. A. Low . . . . . . . . . . . . . . . . . . . . .  "0,069 Jack. See 1'8IIIIDII Jac� 'i'ruok jac� 

1 23 
Jar holder. fruit. H. A. Po.t . . . . . . . . . . . . . . . . . . . . . . . . .  446.100 
Joint. See &oi l joint. 
Journal box. automatical ly compensating, K. A .  

.J ohansson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446,;18' 
Keyboard instrument, transposing, A. Holm-

strom . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  44R,28!l ��J���I\¥. j��hn.:1i�: �: .�����:. ::. ::::.'. ':: .. :::: : : : :  :i�� 
L .. mp. W. A. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.400 
Lamp. electric arc. H. H. Mather . . . . . . . . . . . . . . . . . . . . Wi,IOS 
Lamp. electriC arc, C. J .  Schwarze . . . . . . . . . . . . . . . . . 44f',.2'.t7 
Lamp extinlluishing device, D. Murgu letz . . . .. . . . .  4-l6.;1b'l l,Iamps, extensible bracket for electric. J .  E. 

Titu.. . . . . . . . . . . .  . . . . . . . .  . . . . .  . . . . . . . . . . .  . .  . . . . . . . .  44R.037 
Lamps. lens. for siKnal or other, Thorne '" Burr . . .  44ti,:m 
Land rol ler, W. R. \Valker . . . . . . . . . . . . . . . . . . . . . . .  446.306 
Lantern. electric signal and search Ill/ht. G. W. 

Martin . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .. . . . . 446.142 
Lathe. pivot. J. Schweizer . . . . . . . . . . . . . . . . . . . . . . . . . . 446.211 
Letter box, house door, !. G. Lane . . . . . . . . . . . . . . . . . . 446.2.l)6 
Letter box, 8treet, I. G. Lane . . . . . . . . . . . . . . . . . . . . . .. . 446,25'1 
Level, S. J. 'rownsend . . . . . . . . . . . . .  � . . . • • • • . • . . • . . .  (46.038 
TAfter. See Cable lifter. Pan Ufter. 
I.Igbtnilll/ rod. G. W. Downey . . . . . . . . . . . . . . . . . . . . .. . 44�.130 
Liniment, P. Hebert . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  445,996 
Lmk. split. W. E. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.317 
Lock. See Cyl inder lock. Ha.p lock. Permuta-tion lOCk. 

LOCk. H. Ludwill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416.101 
Lock. G. W. Wooley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.�75 
Lock c"se. C. H. Beebe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.246 
Locomotive. eiect ric, G. R. Baldwin . . . . . . . . . . . . . .  446.245 
Locomotive stopping and signaling mechanism, 

J. C. Gross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 446.288 
·Loom.  etc . •  circu lar, B. L. Stowe . . . . . . . . . . . . . . . . . . .  446.085 
Loom for weaving tufted fabriCS, Wyman & 

Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 446.177 
Loom tor weaving tufted pile tabrifs. Wyman &; 

Clark . . . .. . . .  . . . . . .  . .  . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . .  446.402 
Loom, Jacquard mechan ism. A. Turkington . . . . . . .  446.O:i9 
I,oom shuttle binder. J. W. Dav is . . . . . . . . . . . . . . . . . .  446.IL� 
JJoom warp stop motion.  C. I. Kane . . . . . . . . . . . .  , . . .  446.100 
Loom weft fork, P. Kns l inll . . . . . . . . . . . . . . . . . . . . . . . . . .  «6,09£ 
Looms for weavinll wire. take-up and let .. oft' 

mechani.m for. C. S. Strowbridge . . . . . . . . . . . . .. .  446,0:15 
J,IOOP and clamp, sURpension, P. A. liarris . . • . • . . . .  446,206 
Lounge. R. S. W ril'b t .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 446.24a 
Lubricant block. W. Friend . . . . . . . . . . . . . . . . . . . . . . . . . .  446.988 Lubricator. J. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446,049 
Manhole cover. R. Munroe . . . . . . . . . . . . . . . . . . . . . . . . . .  416.151 
Map holder. W. F. Semple . . . . . . . . . . . . . . . . . . . . . . . . . . . . 446.021 
Match box and holding frame therefor. J. For-

shaw. . . . .  . . . . . .  . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . .  446.336 
Mattress, woven WIre. W. S. Seymour . . • . . . . . . . . . . .  446.1�3 
Measuring veRsel. H. W. Lau.n . . . . . . . . . . . . . . . . . . . . . .  «6.259 
M e .. t bolder. R. W. Randle . . . . . . . . . . . . . . . . . . . . . . . . . .  446.2tiS .\t ecbanical movement. G. W. Baker . . . . . . . . . . . . . . . . «6.;US 
Medicine. coullh remedy. W. J. Corey . . . . . . . . . . . . . .  446.068 
Metal planers, attachment for, C. H. Myers . . . .. . . 446.074 
Metallic surfaces, decoratinll. O. M. Smith . . . . . . . . . �6.;l(1() 
Milk liquidizinl/ machine. G. Roth . . . . . . . . . . . . . . . .  446,017 
Milk refrigerating and transporting can, P. M.. 

Forrc.ter. . . .  . . . .  . . . . .  . . . . . .  . . .  . . .  . . .  . . . . . . . . . . . . .  446.254 Milk testlDg and separatin,R' machine, D. Cooper . .  446.2Mi 
Mill . See �' .. nning mill. GrindlDg m il l . Sawmill. 

Windmil l . 
Minerals, machine for cutting �or s]tclnJiC, W. B. 

Dwil/ h t . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  446.98 I 
Mines. sy.tem of electrical distribUtion for. E. A. 

Sperry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '46.030 
Moisteninil and sealing devi('es, fountain feed for. 

P. J. Schrei ber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.081 MOUld. See Bu l let mould. Cigar monld. Motor. See Tide motor. 
Motor. J. R. G. H uffman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.1:14 
Mower, lawn, Uil le & M cG uire . . . . . . . . . . . . . . . . . . . . . .  «6.�29 
Mowers. divider attachment for, M. Anthony . . . . .  «6,316 
Multiple cal l box. F. B. WOOd . . . . . . . . . . . . . . .. . . . . . .  446.I!19 MUSICHI instrument, J. L. DeGood . . . . . . . . . . . . . . . . . .  "-;.978 
Neck8carf. 1,1. E�chner . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  �6.263 
Nut and pive wrencb, combined. D. H. Carpenter 446.324 
Oil cUP. W. A. Dow n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  441>.250 
Oil. lubricating. It. It. uraf . . . . . . . . . . . . . . . . . . . . . . . . .  446,844 
Oiler. F. P. N oera . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4f6.l:l6 
Oiling device. windmill. W. R. Wright . . . . . . . . . . . . . .  446.401 
Optometer. C. G. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.032 
Ore concentrator. M. Csstelnau . . . . . . . . . . . . . . . . . . . . .  m.055 
P .. cking. rod. E. F. Peacock . .  • . . . . . . . . . . . . . . .. . . . . 446 •• 344 Pad. See Stair pad. 
Paint froOl residnnm of velletable oils. G. W. 

Scol lay. . . . . . . . . . . . .  . . . .  . . . . . .  . . . . .  . . . . . . . . . . . . . . .  446.018 
Paint. makinl/. G. W. Scollay . . . . . . . . . . . . . . . . . . . . . . . .  416.019 
Pan. See Bake pan. Dust pan. 
p"n l ifter lind turner. J. Eric.on . . . . . . . . . . . . . . . . . . . .  446.114 
Paper cutter. A. M aim . . . . . . . . . . . . . . . . . . . . . . . . . . . d 6 .� 
Paper holder and cutter. rol l .  J. H. Cornel ison . . . .  4 10.975 
Paper holder and cutter. rol l .  L. Khrlicb . . . . . . . . . . . 416.:'1n 
Paper bolder and cutter. rol l, S. M. Friede . . . . . . . . .  "tl.981 
Paper bolder and cutter. rol l. C. K. Pickles, 

416.010 to 441'.012. 446.336 
Paper machines, stuff regulating apparatus for. 

W. C. \!;dwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445.986 
Paper pulp boiler. S. R. Wagg . . . . . . . . . . . . . . . . . . . . . . . 446.041 
Pel<"ing jack. J • •  1. W ikle . . . . . . . . . . . . . . . . . . . . . . . . . .  446.012 

�:�t!�i":ti��I\���I.
n
j.FB.cM�r�;� � ' : '. '. : :  : '. : : .... : : :  : : : :  tt:l;mi 

Phosphate and making tbe same. J. Van Ruym' 
beke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wl.087 

Photograpbic camera, F. W h itney . . . . . . . . . . . . . . . . . .  Uti.Od; Photol/r .. phlc camera. C. Wh4���: 446.:l6ll. 446.:172. 416.374 
PhotographiC cameras, supply case for roll bold-er. ln.  C. Wh itney . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  446.873 
Photollraphlc plate holder. C. Whitney . . . 441l.:'70. 446.371 
Piano damper. J. W. Granger . . . . . . . . . . . . . . . . . . . . . .  446.fN7 
Plane. bench. J. Siellley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.194 
Planter. corn. J. D. Scholleld . . . . . . . . . . . . . . . . . . . . . . . .  440.1 18 
Planter. potato. �'. Storck . . . . . . . . . . . . . . . . . . . . . . . . . . . . �46,271 
Plasterinil, composit ion for. R. G. Farnbam . . . . . . . ,"6.382 
Plow and ferti lizer diRtributer. combined. S. 

Mcl.ean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.:189 
Pneumatic elevator and storage station, L. Sm ith 440.029 
Pole safety attaciJment. vehicle. H . W. Roberts . .  4f6.2b'9 
Press. See Bal iof,{ press. H ay press. 
Printinll and adding numbers, apparatus for, G. B. Ma •• ey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4'6.281 
Printing carpet yarns. H.pparatus for. W. Shaw . . � .  44.6,299 
Protector. See Book protector. 
Puller. See Cotton stalk puller. 
Pump. force. �'. F. D .. naher . . . . . . . . . . . . . . . . . . . . . . . . . .  446.28.1 
Pump operatin� mechanism. C. A. Frost . . . . • . . . • . . «i).WI) 
Pumps, appl iance for reguiatiull the action ot 

w i n d m i l l .  A. O. M elaa. . . . . . . . . . . . . . . . . . . . . . . . . . .  416.4 10 
Quiltinl/. D. H. <1oles . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  440.328 Ilail loint fasteninjl, .J . R. Burlles8 . . . . . . . . . . . . . . . . . . 446.971 

�:Hw��t\\P:::=�:,t���: �. �at���.���·::::::::::.: : :  �:�M Railway and contact device therefor, electric, E, M. Bentley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;. 446 376 
Rai lway brake shoe. P. Rei l ly . . . . . . . . . . . . . . . . . . . . . . . 416.286 
Railway. cable street. r •. M. Clement . . . . . . . . . . . .. . . 4.6.221 
Rai lway cattle "nard. J. T. Hall . . . . . . . . . . . . . . • . . . .  446.228 
Rai lway crOSSllll/ o:ate. F. M. Spaulding . . . . •  44f.082. 4f6.OS:1 
Rai lway. elevated. J .  N. V .. l Iey . . . . . . . . . . . . . 446.212. ff6.278 
Railway rai ls, cowbiDed support and fasteninJil 

for. T. J. Bush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.282 
Rail way shmals. track instrument for, M. S. Con. ley. . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  446.403 
Ra i lway tie. metal l i C. 11:. D. De Clement . . . . . . . . . . . .  446.406 
Rai lway track, L. Ch ilson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.lRl 
Railways. electriC sil/nal system for. E. C. Wiley . .  446.313 Rake. See Hay rake. 
Ratchet wrench and boring bit. combined, C. H. 

M vers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  �446.076 
Ratchet wrench and dril l .  C. H. Myer . . . . . . . . . . . . . .  446.07. 
Ratchet wrench aDd screwdriver, combined, C. 

H. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.072 
ReClining cbalr, W. Gratznowsky . . . . . . . . . . . . . . . . .. . . �.O6"l 
Reel. See FishinJl reel. 
Register. See Casb re2'ister. 
Regulator. See ElectriC motor regnlator. 

�����:�\v�b�s�I���: : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  m:3i� 
Rod. See Lil/htn lol/ rod. 
Rol ler. See Land roller. 
Roollo" paper, H. Cunnlnllham . . . . . . . . . . . . . . . . . . . . .  446.145 
Roofing. sheet metal. J . L. Dickel rnn n  . . . . . . . . . . . «6.'2 17 
Rope fHst9ner, guy, A. L. Seelbach . . .  . . . . . . . . . . .  44fi.02O 
Rotary eo"ine. L. J. Everest . . . . . . . . . . . . . . . . . . . . . . .  446.061 
Roundabout, J. �'rueh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 446. 182 
Salts. treating Stsssfurt, B. Peitzsch . . . . . . . . . . . . . .  446.261 Saw �l'U ide, band, (J. E. Wrillht . . . . . . . . . . . . . . . . . . . . .  446.127 
Sawmil l .  band. E. S. Richard .. . . . . . . . . . . . . . . . . . . . . .  oI46,2\l'd 
Sawmill cariiaa-es. log turller for, Hall " l::Jweet-

.er. . . . . .  . . . .  . .  . .  . . .  . .  . .  . .  . . . .  . .  . . . . . . .  . . . . . . . . . . . . .  446.346 
Sawmil l . l/an". T. S. Wilkin . . . . . . . . . . . . . . . . . . . . . . . . . .  446.197 Scale and indicator, automat ic weighing, A. B. 

Rover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 446.�08 
Scale. weil/hinll. J. P. West . . . . . . . . . . . . . . . . . . . . . . . . . .  446.:J09 
Scoop, wei/lbing, L. Bartlett . . . . . . . . . . . . . . . . . . . . . . .  4tb.179 
Screen. See Gas pipe screen. Window screen. 
Seat. See Bicycle !'eat. 
Seed. machine for removinll llnt from cotton . O. 

T. BUI/I/ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 446.321 
Sewin" machine. C. E. Wheeler . . . . . . . . . . . . . . . . . . . . . 'f6.8Il8 
·Shaft coupl ln". U. C. Pyle . . . . . . . . . . . . . . . . . . . . . .. . . . . 441i.12.1 
Sheet metal cuttinl/ m .. ch ln •• C. Willis . . . . . . . . . . . . .  "6,241 
Sheet metal for celllnils . ..  tc .• decor .. tlng. E. Putt-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . .  446.IP1 Shoe expander. G. E' H .. d l und . . . .  � . . . . . . . . . . . . " . . . . 446.063 
Shoemaker's bench, G. W. Ludlow .. . . . . . . . . . . . .... . . . U6.135 
Shoe tl p. A .  It ansen . . .  . . . . . . . . .  . . . .  . . .  . . . . . .  . .  . .  . . .  446.tfii Shoe •• clamp for holding vamp. and quarters for. 

l<:. 8. SUmoson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.11i8 Shutter fastener. R. J. Berdan . . .  . . . . . . . . . . . . .  "-'.968 
SII/nalloll apparat.1I8. air. G. B. Wil l lams . . . . . . . . . . . . Ul,276 Slime. et.c.. eizinl{ apparatus for, C. A. E. lIleinicke . . . . . .  . .  . .  . .  . .  . .  . .  . . . .  . .  . . . .  . . . . . . . . . . . . . .  148.141 
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��I'.t':,!l��";j.t-,;.����tr��: 'F: s: RObin.,;'; : : : : : :  : :'.: : :  i!�m 
SoJderinJ.!: mach me. caD, A. D. Colema.n . •  o • • •  o • • •  o .  4"«.lb'2 
Sole trimmer. rotary. W. Polley . . .  . . . . . . . . . . . . . . .  446.013 
Spinnin� spindle support, J. W. ParkIn . . . . . . . . . . . .  44ti.207 
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Stllir pad. 1'. S. Sperry . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  446.218 
Stamps, device for muistening and affix:i.na- post-
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Stand. See Barrel stand. Book stA.D.d. 
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8r eam enlline. R. W. Basom . . . . . . . . . . . . . . . • . . . . . . • . .  445,001 
Steam Ilenerator and flusber, Koetzner & Living-
Ste��1�lciiil'<: jordan' &; ·Ii.ii"i- . ':. '::.:: .:::: :: '. :.:: : : : : .  t�:� 
Stereopticon. A. T. 1'horup'on . • • • . . . . • • . . . • . . • . . . . .  4-Iti.2;;8 
Stoker. mechanical. J. B. Ward . . . . . . . . . . . . . . . . .. . . . .  446.274 

���::t8s�!�·p�r.�.��8W�ii�ier: : : � : : : : : : : : : : : : : : : : : :  m:� 
Stump extractor. B. Montross . . . . . . . . • • . . • . . . . . . • . •  446,224 
Supporter. See Garment supporter. 
Suppo.itory. Ii:. G. I£berhllrdt . . . . . . . • . . . . . . . . • . . . . .  445.984 
Switch. See Electric &witch. 
�wttch and signal apparatmt, Westinghouse, Jr., 

& Schreuder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.159 
Syrin"e. E. Schirmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.125 
TeJeJ{raphs, electro-mechanical indicator for flre-

alarm. T. F. Gaynor. . . . . . . .  . . . . . . . . . . . . . . . . • •  445,001 
Telephone tran8mi�sI0n, J. \V. McDonoua-h . . . . • . . •  446.188 
Tellurian. W .  H. Shera . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.022 
Thermometer. c l in ica l .  J. Wall . . . . . . . . • . . . . . . . • . . . . .  446.140 
Thil l  COUp l iUiC, C. E. Carpenter . . . . .  ' . . . . . . . . . • . . . . .  4·U;.32:i 
Thi l l  couplin!<. A. Pau l .  . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  446.005 
Thil l coupli ngs. anti.ratt ler for, A. H. Terry . . . . . .  44�036 
Thrashing mach ine, E. McDonald . . . . . . . . . . . . . . . .  440.234 
Tide motor. G. M. Copeland . . . . . . . . . . . . . . . . . . . . .. . . . .  446.057 
Tie. See Rai1way tie. 
Tile8, lens for i l l uminating, P. H. Jackson . . . . . . . . .  446,:J50 
Tiltlnl( chair. W. Schrage . . . . . . . . . . . . . . . . . . . . . . . . . .  440.080 
Tobacco spraying machine. J. T. Carter . . . . . . . . . . . .  446,241 
Tobucco stringer. B. S. Kearney . . . . . . . . . . . . . . . .  446,Zll 
'.ron�ue attachment. O. J. Snyder . . . . . . . . . . . . . . . . . .  440.237 
Tongue support, W D. Napier . . . . . . . . . . . . . . . . . . . . . . 446.152 
Tool. compound, J. Caldwell . . . . . . . . . . . . . . . . . . . . . . . .  445.»72 
Tool handles, device for securing, M. Daily . . . . .. . .  44.1.W16 
Toy !<un. C. A. El l i  • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-16.333 
Toy. musical. A, 1.1. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . 446.201 
Toy or I(ame. l£. J. Bond . . . . . . . . . . . . . . . . . . . . . . . . . . . . 446,054 
Trap. See Animal trap. Hog trap. 
TrImmer. See Sole trimmer. 
TrUCk. car. H. �'. Probert . . . . . . . . . . . . . . . . . . . . • • • • . . . .  446.1l:l2 
Truck jack. railwaY, J. C. Carbine . . . . . . . . . . . . . . . . . . . Uti,37'8 
TUb. See Bath tUb. 
Tu!< • •  haft. G. C. Paine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.300 
Turbines, water conductor for. J. Graham . . . . . . . . .  446.287 
Type distributing machi�e. J. Patten . . . . . . . • . . . .  446.2S!) 
Typewriters, blankbook for. J. H. Fitzgerald . . . . . .  4(tUm 
Typewriting machine, \V. S. Dodge . . . . . . . . . . . . . . . . .  446.ii81 
Typewritin" machine. S. J. Seifried . . . . . . . . . . . . . . . .  44ti.3!J4 
Urinal •• di.chan.w pipe for. L. d. Griffin . . . . . . . . • . . .  4Iti.845 
Valve, W. H. Crawford . . . . . . . . . � . . . . . . . . . . . . . . . . . . . . .  446.009 
Valve. back pressure. J. H. McUowan . . . . . . . . . . . . . .  446.002 
Valve for steam engines. oscUlating, J. Cheek . . . . 446.056 
Valve ge'l.r, M. Greenwood . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.406 
Vel/etable cutter. A. G. & 11:. J. Kyle . . . . . • • . . . . . . • . . 446.161 
Vehicle, Coonse & I l arris . . . . . . . . . . . . . . . . . . . . . . . . . .  4(6,IT.! 
VehIcle .prlnI'. �;. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . .  44.1.974 
Vehicle sprIng Elupport, Cochennour & Remy . . . . . .  446.203 
Veloci pede sadd le, J .  A. Little . . . . . . . . . . . . . . . . . . . . . .  446.as1 
Vending machine. C. L. \V ickham . . . . . . . . . . . . . . . . . 446.Ul1 
Vendinjl{ machines, COlD chute for, C. B. Thomp-

son. . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  • .  . . . . . . .  . . .  446.308 
Vise. blacksmith' •• A. K. Hathaway . . . . . . . . . . • . . . . .  446.346 
VI.e. pi pe. R. R. Rouse . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  446.018 
Vulcaniz ing apparatus, R. W. Barney . . . . . . . . . . . . .  446,216 
Wagon. dumpin" • .  J. T. Dou!<ine . . . . . . . . . . . . . . . . • . . . .  445.!l81 
Wagon. dumpmg. W. E. Welch . . . . . . . . . . . . . . . • . • . .  446.:lO8 
Waistband. �" Spitz . .  . . . . . . . . . . . . . . .  . . . . .  . . . . .  . . . . .  446t�70 
Wall and cei l in" polish. T. J. Neavitt . • • . . • • . . . . . . .  446.265 
Wasbin!< machine. J. Schrib . . . . . . . . . . . . . . . . . . . . • . . . .  446.144 
Water heater. T. E. Spencer . . . . . . . . . . . . . . . . . . . . . . .  446.301 
Waterproof material. preparing, H. A. Schles-

Inger. . .  . . . . .  . . .  . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  446.29( 
Water puriOer and scal e arre.ter. B. F. Field (r) . .  11.143 
Weil.thing and PICking machine. automatic, J. A. 

Ostenber" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  446.266 
Wheel rim. hol low. A. H. Overman . . . . . . . . . . . . . . . . .  446.189 
Wbiffietree. W. H. Shol l .  . . . . . . . . . . . . . • . . . . . . . . . . • . . . •  446.156 
WindmIl l . C. O. Weidman . . . . . . . . . . . . . . . . . . . . . . . . . . . 446.307 
Window� screen. rOl l inll. L. T. Wilson . . . . . . . . . . . . . .  446.242 
Wrench. See Nut lind pipe wrench. Ratchet 

wrench. 
Wrench. P. IV. Lowne • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.220 
Wrench. J. Mattan . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . .  446.Ua 
Wrench, W. J. Pugh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.291 

TRADE MARKS. 
Alcohol, specie. of wood. lIan.en & Smitb . . . . .. . . . . 18.9T1 �!�o� ·l��I��f:ke� ii:s;;�;.· ':. : ... : : : ':. : ': :  ':::. : : : : :  l�:� 
Baking powder �'. �'. Jaque • . . . . . . . . . . . . . . . . . . . . . . . .  18.918 
Beef. l iquid extract of. C. W. & R. Il. Robi.on • . . .  18.957 
Beer. NatIOnal Brewin� Company . . . . . . . . . . . . .  18.997. 18.998 
Beer, laller. Knoxville Brewing Company . . . . . . . . . . •  19.010 
Beverage contain in,e Jlin�er. W. C. Hickox. . . . • . . . .  18.953 
Boot and shoes, Rice & Hutchins . . . . . . . . . . . . . . . . . . .  18,971 
Boot8, shoe8. and sl i p per",. M. Woodbury . . . . . . . . . . . .  18.�4 
Brandy. E. R. Martin & Co . . . . . . . . . . . . . . . . . . .  . .  • . .  18,982 
Catsups, tall)e sauces. pickles. and reLishes. Mul-

len-Blackledge Company . . . . . . . . . . . . . . . . . . . . . . . . . 18,996 
r,hains, ve8t, D. C. Percival & Co . . . . . . . . . . . . . .  1\l.01l, 19.012 
CiJlars, S. A zcano . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  18,9ti4. 18.Hti5 
Cigars, Riehman & Peterson . . . . . . . . . . . . . . . . . . . . . . .  Ib.970 
ClothinJl for men and boys, O. "l'ilensky . _ .  . . . . . . . 18.9ti2 
IHeinfectant and insect de�troyer. R. lL Smither . .  l!),Ola 
B�lUbroidery materia ls. p lush and chen i l le orna-

ments. Rnd trimmings for upholstery, Kamp-
man n & Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.9S0 

�'rin2'es, Kampmann & Meyer . . . . . . .
.. . . . . . . . . . . . . . 18,969 

Garment cal led an ulster. outside, Standard Cloth-
in!< Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,969 

Hams, shou lders. sides, and bacon, Silberhorn 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 18.985 

Hooks for machine belting. W. O. 1'alcott . . . . . . . . . •  18.973 
I�ard, Silberborn Company . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,004 
Medicinal purposes, l iquid preparation for, H. M. 

John.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  19.009 
Minera l water. Panacea Springs and Hotel Com-

pa.ny . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  18,960 
Porcelain ,  crockery. earthenware. gla8s, and 

faience, E. Gera rd, Dufraissetx & Morel . . . . . . . .  18,993 
Remedy for catarrh and hay fever, Dalrymple, 

Warner & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . .  18.976 
Remedy for nervoUR diseases, J. Robertson . . . . . . . .  18,958 
Sheet Iron, tin. and terne plates, and lead coated 

sheets, E. P. & \V. Baldwin . . . . . . . . . . . .  . . . . . . . .  18,967 
Soap. laundry acd toilet. B. A. Lynde & Son Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  18.954 
Soap. toi let and laundry, Colgate & Co . . . . . . . . . . . . . .  Ib.951 
Tin and terne plates, Bircbgrove Steel Company. 

lo.�rl. 18,936 
Tin and terne plates and  black plates of Bessemer 

sreel, A. BaldWin & Company . . . . . . . . . . . . . . . . . . . . 18.966 
Tin plate in sheets. Cwmfehn 1' i n plate Company . .  19,010 
Tin plate in sheets, D. Edwardtl & Co •• 

18.992, 19.00l to 19,(]()8 
Tin plate in .heet •• D. Whitehouse . . . . . . . .  19.001 to 19.008 
Pin plate in .heet •• Port Talbot Tinplate COmPHny 

18.9\19. 19.000 
Tin plate in .heets. R. Ros.er. Son & Co . . . . . . . . . . .  18.995 
Tin plates. Cwmfel i n  Tinplate Company . . . . . . . . . . . .  ]9.014 
Tin plates, KniJeht & Crowther . . . . . . . . . . . . . . . . . . . . . . .  IR.Hi9 
Tin plate •• Phi l l i ps. Nunes & Co . . . . . . . . . . . . . . . . • . . .  18.981 
Tin plates, R. Rosser. Son &; Co . . . . . . . . . . . . . . . . . . . . . .  18,9'J4 
Tin plate., Webb. Sbakspeare & W i l liams, 

18,915. 18.987 to 18.9!Jl 
Whi.ky. G. S. �'Iemin!< . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.952 
Whisky, Rheinstrom Bros . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.983 
Whisky, P. Van Schaack & Son8 . . . . . . . . . . . . . . . .. . . . .  18,961 ���:: ta'k���'ll'���i���

z
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DESIGNS. 
Bad!<e. L. E. StIlz. . . .  " . . . . . .  . . . .  . . . . . . . . . . . . . .  • . .  20.511 
Box, W. C. Estes . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . • . . . .  20,619 
Brooch or similar article. E. P. Beach . . . . . . . . . . . . . . .  20,518 
Button. E. Harriollton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.517 
}4'ence strand. E.  if. Hathaway . . . . . . . . . . . • • . . . .  20,512, 2O.5L3 
Handle for spoons, etc . •  W. B. Jones . • • . . . . . . . . . . . . .  20,500 
������\'V:.t. \v�::

Ch.
: : : : : : : : : : :
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1'ype, font of printin!<. Hazlett & West . . . . . . . . •• . . . .  20,614 
Type, font of printin!<. Schmohl & Lau.chke·

20•515, 20,516 

Inside Pa&,,,, enrb In ... rtion - - - "5 cents a line. 
Back Paae • .,ncb Insertion - - - 81.00 Il l i ue. 

The above are charRes per aaate line-about eight 
words per l ine. This notice shows.the width of the line, 
and is set in 8Ilate type. En�ravm�s may head adver­
tisements at the same rate per 8.2ate line. by measure­
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn­
tna' to appear in lJext issue. 

USE ADAMANT WALL PLASTER 
It Is Hard. Oen.e. and Ad­

hesl ve. Doe. not check or crack. 
It is impervious to wind. water, 
and d isease JZ'erms. It dries to a 
few hour.. It can be appl ied In 

kind weather. It is in �en­
"ranted for the 
sel l inlZ. 

Address ADAMANT MFG.  CO. 
309 E. G e u esee !'tt •• 

Syrnculle, N. V. 

ST EREOTYPING ; THE PLASTER AN D 
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tions. A paper of Ilreat intere�t to every printer. By 
Thoma. Bolas. �·.C.S •• F.r.C. SCIENTIFIC A M ERICAN 
SUPPLEMENTS, ""3 and ""4. 10 cents each. 

The I�!���!��n�u��l Co • ••••. 
�::e�LATHES 
�nrldl 17::�r�iii�pc,.k:d D1�aPe�:1 OutOl.s. Lathes on trial. Cata­IOllues mailed on application. 
16ii to 1 6" H igb land A 

! H O N E Y. O H IO. 

ROCK D R I L LS 
AIR COMPRESSORS, 

MINING AND QUARRYING MACHINERY, 

Ingersoll-Sergeant Drill Co. 
No. 10 PARK PLACE. NEW YORK. 

Send for Complete Priced Catalogue. 

ICE-BOATS - THEIR CONSTRUCTION 

�fr��:t�a:��i�f... V��� �����v��r:.�h
n
!:l�p��ci:no1 

construction. Views of the two fas�est ice-safhng boats 
used on the Hud.on river In winter . By H. A. Horsfall, 
M.E. Contained In SCIENTIFIC AMEUlCAN SUPPLE­
lllENT, 1. The same number also contains the rules and 
re!<ulatlon. for the formation of ice-boat club •• the saJI­
ing and management of ice-boats. Price 10 cents. 

Fine Taps, Dies, Reamers, Eto. 
" I f  1\ "" " ,  '�'-L1GHTNING ' - ,-

J _ , 
Boft��l:r��l\::;':t1n�Vo�lf!Jlyi':t��':t��!eta���Ch-

ing Presses, Tire Benders, Tire U psetter8, and oth­
er Labor SavinI( Tool.. Send for Price LI.t. 

WILEY & RUSSELL MFG.  CO. , Greenfield, Mass. 
New York Office. 126 Liberty Street. 

53 PRINTING PRESS. �Hl:f:�
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logue for two stamp.. Kelsey &; Co •• Meriden, Conn. 

vELOCITY OF ICE BOATS. A COLLEC. 
�ion of intere.tlng letter. to the editor of the SCIENTIFIC ����ti�!<°'t�';.." ��:i.�'h� Oft tr.e �E:t

d
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faster than the wind which propel.  them. llIu.trated 
with 10 explanatory diagrams. Contained In SCIENTIFIQ 
AlIIERI(, AN SUPPLEMENT. No. 2 1 4 .  Price 10 cents. To 
lie had at this office and from all newsdealers. 

CLA.:FI.::B;.'& Ventilating and Drying F A N S . 
Hunnlng. A d j u . t a b l e  

Self-Oil ing Bearin!<s. 
oatalogue free. 
Pre •• Roll. for Wool 

GU� • •• __ �� " _����\��8�
nd 

GEO. P. CLA RK, Manuf. 
Box L. Windsor I,ocks , Ct. 

TO BUSINESS MEN 
The value of the SCI ENTI FIC A MERICAN as an adver­

tisinR' medium cannot be overestimated. Its circulatIOn 
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rles. and I. read In  all the principal I Ibrarie. and readinll 
rooms of the ,,"orld. A business man wants something 

A Printed copy ot the speCIfication and drawina' of �
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�:u�� lo�� advertises in the SCIENTIFIC AMERICAN. And do not 

cents. In orderinll please state the name and number of let the advertising silent influence you to 8ubstitute 
th� patent deSIred. and remit to Munn &; Co., 361 Broad. :��

�t?��,!
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e
l� way. New York. tor your Interest to advertise. Thl. ls frequently done. 

Canadian Patent.. may now be obtained by the tor tbe reason taat t.ne ""ent "ets a iarger eOmmlBBlon 
Inventors for any of the inventions named In the fore- from the pspsrl havinll a smMoJl circulation thAn 18 allow­
Iloin!< lI.t. provided they are .imple • . at a COBt of $40 ed on the SCIENTII'IC AMERICAN. 
each. If complicated. the co.t wil l  be a lIttle more. For For rates Bee top ot Ill'll!. column· of thll palle, or ad-
tu l t  lD.tructlOns addre •• Munn � Co .• :!61 Broadway. dre.s M il lS "  "" CO • • Publl.h ,·rM. New York. Other forell(u patent.. may also be obtained. ' ;un B,·oadway. New V"l'k . 

L I S T  O F  BOO K S  
-ON-

Applied Mecbanlc". A Mannal of. By William 
John Mac'luorn Rankine. With nnmerou. dlalZram •• r�:;���. ����: ����?�����.���.I���.�:. �� : .�: :,!:1��$:Eu� 

Con8tructlve Sream En8'ineerlng. A Desorip­
tive Treatise on. Embracioa' �llgines. Pumps, and Roil­
ers. and their Accessorie9 and AppendH.�es. By J . M. 
Wh itbam, M.E., C.E. One vol. , lar!<e octavo. 9Ol' pages. 
800 i l luMtration •• Handsomely bound In cloth. J u.t pub-
IiMhed. 1891. . . . . . . . . . . . . . . . . .  . • . . . . . . . . . . . . . . . . . .  $10.00 

EII�lneel'. MilIwrl&,bt. alld Mecbnlllc'8 Poc-
��itth;::ri���g�8 !t��!��:��· ciT?e

m
�����,

g
?r:gtf��1 

Geometry. Mensuration, Strength of M.aterials� Mechanic 
Powers. Water Wheels, Pumps and Pumping Enllines, 
�!��� ��a�:em��p�r ��:'�:?l��n?:���:' ���. c���c:n� 
ferences, squares, cubes, and areas of Circles, superfices, 
and .olidlty of .phere •• etc. Revised. corrected. and enlarged from the eighth En!<lI.h edition, and adapted to American practice, with the addition of much new mut_ ter. By Juliu. W. Adams. N. Y • • l888 • • . . • • • • . . . .  $2.00 

Enid neers. Field Book for Railroad En!<lneers. Con­
tam ing formulre for laying out curves, determming frog 
angle •• levelIng. calculating earth work. etc. To"ether 
with tables of radii. ordinates. deflections, long chords, 
logarithms, logarithmic and naturul s ines, tangents. etc., 
etc. By John B. Henck, A.M. Revised edition. N. Y .. 
1888 . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $\!.liO 

Enalneer'" HRndy Book. Containing a fu" ex­
planation of the Stearn Engine Indicator and its use and 
advanta�es to Engineers and Steam Users. With for­
mulre for estimating the power of all clueses of Steam 
��::�::�s !\;g �t���'o ��;irly th�:�

i
���s ��� ttaeblr�if�J 

States Navy, the Revenue Service, the Mercantile Ma­
rine, or to tuke charge of the better class of stationary 
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U.er •• Tenth edition. 1889. . . . . . . .  . . • . . . • . . . • . . .  $3.liO 
A .peclal Circular of Roper's Works will be mailed on 

application. 

co�f���e
e'it�: h�r::.n.flJth!'r:el�:��iw:n�¥��� :�t�Y; 

and averages of the fol lowing : Boiler pressure, Fuel 
!Ired. Ashes and uncon.umed combu.tible. Uptake tem-g�:�:!:,:: !'t��
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PARABOLON MAGIC LANTCEIN 
N o .  4 5 .  Price $4ii.00. 

Particularly suitable for makllllf 
Bromide Enlargements and pro-
��ti�a:-ea��e;�lr��1'�r���'re;t;Y:8 
singly Bnd in pairs, for use with 
Oi l ur Lime light. Our <my-HlI-
tb�!I����b�;gnO!� I���f::£:r��: 
SpeCial faCJIities oD the premises 
for the production of Apparatus 

and Lantern Slides. Mr. �'. B. �I ytinger. formerly of Mu­
seum of Natural HI.tory, ha. cha

w
e of our Slide Color-

�'!f.ic.,s!�,t
t
O
e��

deT JT.r.'it''t:�'fT "J,att3'..'::
, 

Correspon-
16 Beekman Street, \Sew YOl'k City, U. S. A. 

A H YDRAULIC OR JET- PROPELLED 
Steam Lifeboat.-De.crlption of a naval lifeboat pro­
pelled by a jet of water. with fnl l details and account of 
the main ieatures ot'  constructlOn and of the triti.ls made 
of it for maneuvering power. 'Vith 4 illustrations. Con­
tained tn SCIENTI FIC AM 1':RI f' A N  :-' l'PPLEMENT, No. ' ''0. Prlce ](l cents. To be hlld tit this Office and from 
aU new.dealers. � POP SAFETY V A LVE 

, WATER RELI EF VALVE �8t IMPROVED STEAM GAGE 
STEAM ENGINE INDIOATOR 

Sln&,le n e l l  f 'h i m e  "' h i . t l p. and all In.trument. 
used In connection wfth Steam. Air and Water. 

�ole A gt'1tt8 JOT (,'lU1'k's Lmen l'ire Hose. 
NEW YORK. LONDON. 

CROSBY STEAM GAGE & VALVE CO. &�sr�!,:e�a�!: 
LIGHTNING WELL -SINKING MACHIIERY MAlUFICTURERS. 

Hyrdaulic, Jetting, Revolving, Artesian. WindO�lfs:7u���.g ���Y:l��d'I�P,�O 
engravings, Earth's Strata, Determi. 

nation q uality water; mailed,25c. The American \Veil \Vorks, Aurora, III. [ 11 ... 13 8. Canal St., Chieago, UL 
l Dallao, T .... 

ICE-HOUSE AND COLD ROOM. -BY R. 
G. HatOeld. With direction. for con.tructlon. Four 
engraving.. Contained In SCIENTIFIC AMEUlCAN SUP­
PLEMENT. li9. Price �O cents. To be had. at this Office 
wd ot all newsdealers. 

Hydraulics. Hydrllulic Power and Hydraulic M 
... OIL WELL SUPPLY CO Ltd chinery. By Henry Robin.on. With numerous wood • • cuts and 48 l itho. plate •• 1887 • . • • • • • • . • • • . . • • • . • • . 8 10.00 

Hydrnnlic Motors. Turbine. and Pres.ure En-
�l��"enl�� Vi; J'..�0£0����"X�: l�:t�'8:��tuWr:h �"n� 
merous lllustrution •• 1889 • • • • • • • • • • • . • • . • • • . • • • • • • • .  $li.OO 

Hydraulic.. Practical Hydranllcs. A serle. of rules 
and table. for the use of enl/lneer •• etc. Tho •• Box. 
Ninth edition. 80 pages. with 8 plate.. 12mo. cloth. 
1889 . . . . • . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . .  $2.00 

Mecbo nlcR of Enalneerlna. (FlUids.) A treatise on 
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Mecbanical nrawlng �elf-Tnucbt. Comprisln!< 
instructions tn the selection and preparation of DrawinJit 
Instruments, Elementary Instruction in Practical Me­
cbanical Drawln!<. to!<ether with example. In Simple Ge-
�!i:�!!�s�
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Mecbanical rUovements. Five Hundred lind Sev­

en Mechanical Movements, embraCing all those which 
are most important in Dynamics. Hydraulics, Hydro_ 
FltatiCS, Pneumatics, Steam �I  gines, M ill and other 
Gearing. Presses. Horoloa'Y. and Miscellaneous Ma-
���r�fie��?n����'!!�:. :��t Y:�;:��ri

s
re
n
c�ri�Iy
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into use. By Henry T. Brown. Sixteenth edition. 
1888 . . . . . . . . . . . . . . . . . • . • . . . . . . • . . . . . . . . . . . . . . . . . . . • • • . 81.00 

Mechanical PaMtlme". Belnl/ the Or.t volume of 
the new U Amateur Work Il lustrated." A Practical Maga­
zine of Constructive and Decorative Art and Mauual 
Labor. With supplements contaillinJ;t Designs and Work­
ing Drawings to scaJe for Various Piece'" of Work. Useful 
and OrnllmentaJ. and several hundred i l l ustratiunF'. One 
larlZe quarto volume, 586 pages. Cloth. Price • . . . .  83.00 
St�d,;

c
�r:���!n'fc��L -W��J. ��'Ja"��?g�'d!�� L't.�� 

Trinity Colle!<e. Dub., )...R.SwLOndon and Edln •• F.R.S. �'b\rd :�?ti!. 
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MIne EIIKhleerlnl/. A Practical Treatise on. By 
G. C. Greenwell. F.G.S.M. In.t . C.E. Third edition. 
Reprinted from the Second. N. Y .. 1889 • • . . . • . • . . .  86.00 

Mini lla Macbinery, Contalnln!< I l lu.tratlon. De­
scriptions, and Current Prices . of the various kinds of 
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Dri l ls, Air Compressors, Ore }lreakers. Screens, J iggers, 
Amal�amHttn� Pans and Settler8. Percussion THbles, 
Vanners, Ore Feeder�, Chlor ination Plant, Aerial Rope­
ways, Windin� EnJ{ines. Steam En�ines and Boiiers, 
Turbines, Water Wheels, Pumping Engines. Diamond 
Boring Machines for deep boreholes, Borina' 'roots. :\1 ine 
Stores, etc., the whole bein� codified for telegraph pur· 
poses. and forming the best guide to intending pur­
chasers of Mming Machinery. By c. Cornes. 12mo. 
cloth. London. 1889 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 .00 

Tbe Prllcticlll Steam Enallleer's Guide. In 
the Design Construction and ManuJ!ement of American 
Stationary. Portable, Rnd Steam Fire EOJzines, Steam 
Pumps. Boilers. Injectors, Governors. Indicators. Pis .. 
tons and Rings. Safety Valves and 8teHm GHt1f;res. For 

. 

Manufacturers of everything needed for 
A.�TEI!ilZA.1V �Ex..x..& 

"1 &; 92 W A 'rEK STREET, 
P i l tsbu f tt h ,  l'n" 

tor either Gas. Oil , Water. or Mineral 
Tests. Hoilers. Eng-ines. Pipe, 
Cordage. lJr i l l ing Tools. etc. 
I l lustrated ca!aiogue, price 
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I C E - H O U S E  AND REFRIGERATOR. 
Directions and Dlmen.lon. for con.tructlon. wfth one 
llIu.tratlon of cold house for pre.erving fruit from 
season to .ea.on. Tbe air is kept dry and pure tbrough­
out the year at a temperature of from 84' to 36'. Con­
tained ln SC'IE"TIFIC AMERICAN SUPPLEMENT No. 1 16. 
Price 10 cents. 1'0 be had at this office and of all news­
Ilea.iers. .:..::.=..:..:..::...------------

ARTESIAN 
Wells. Oil and Gas Wells. drilled ty ����� ��sod��u�::: ::��tt�:Jt c���::nJm��� 
able HoI'B8 Power and Mounted 
Steam Drilling Macbine. for 100 to '100 ft. Send 6 cents for illustrated 
cataloJ,(ue. Pie l'ce A l 'lclliall 
a
sll�:!�

l
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C H UCK AND MICROM ETER STOP 
for Amateurs.-By C. D. Parkhur.t. De.crlptlon of a 
.imple and eablly con.tructed chuck for u.ewlth a dl­
vldin!< machine, and the m icrometer .top that I. u.ed 
�Yr.iJ����� 
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AM KltJCA!o.· Se pPLEM I<:NT, No • .,.'2. f-'rice 10 cents. To 
be had at thIs Office and from all newsdealers. 

the Dse of EnJlineers. Firemen. and Steam Users. By GATES ROCK .. OR E  B R EAKER  Emory Edward.. Illu.trated by 119 En!<ravlng.. 'I'hlrd .., . Edition. revl.ed and corrected. 420 pp. 12ruo . . . .  $2.liO 
Pumps and Pu mplnll. A Handbook for Pump 

Users. By 1II . P. Bale. Bein!< Note. on Selection. Con­
.tructIon. and Management. 12mo. cloth. llIu.trated. 
London. 1889 . . . . . . . . . • . . . . . . • . . . . . . . . . • . . . . . . . . • • . .  $1 .00 
A�?n��II:::fPI�;'fuI:!<yne.���c��:!n�I����'b��.�r��t��;. 
By Phi l ip R. Bjorling. With 20 plate •. 1889 . . . . . . $\!.OO 

Pn mplng Enlline and �team Pump Cons, ruc­
tlon. Practical Handbook on Direct-ActinR'. 123 pages, 
with 20 plate.. P. R. Bjorling. 12mo. cloth. 1889 • . .  82.00 

StealD Boi l ers. their ManalZement and WorklDll on 
Land find Sea. By Jame. Peattie. 220 pages and 31 
diagram •. N. Y •• 1888 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82.00 

�'eam Doi l el' f ·atechI Rm. A Practical Book for 
SteMm Engineers. Hnd for Firemen, Owners and Makers 
��!g}IWrie�!,

a
:rid�

i
{i�i:lf�:�:;

n
:n�

h
�r���fc��

t
I�h��t����� 

ConstruotinJ!. Setting, Connecting, Testing, Firin�. and 
RepairinlZ. By Robert Grlm.haw. M.E. Profu.el], I l lu.-
trated. N. Y .• 1888. . . . . . .  . • . . . . . . . . .  . • . . . . . . . . . . . • . . llIi2.00 
C:'n��re�. '"3'¥��. s�ci'�:� 1.'!o����n�f���ii: .. I�urh

e
; 

of " Simple Hydranlic Formu""." 1888 . . . . . . . . . • . . . $3.00 
Wllter Supply, DraitlRlI'e. and Ilanltary Appl iances 

of Re.ldence •• Includin!< Lifting Machmery. LilZhtIng 
and Cooking Apparatns. etc. By Frederick Colyer. 
1889 . . . • • . . • . . . • • . . . . • . • • • . • . • . • . . . . . . . . • . . • . . . . • • • • • . . .  $1 .liO 

Tberm odyn n mlcs of t h e  Steam Enlline and 
�t�t'li. ��� . .  �.�g�?��: . .  ,!:.  �:. ��.��.�?:: . . .  ��. ���$3?O� 
p;��i::�,1��C��c��, 'L�

a
beM��::��, ��!,.

ReJ�\'.: 
1889. 0 •• cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84.00 

Capacity up to 200 tons per hour. 
Has produced more ballast, road 

metal, and broken more ore than 
all other Breaker. combined. 

Builder. of Higb Grade Mining 
Machinery. 

Send for Catalollnes. 
CA TES I R O N  W O R KS, 

liO C �o. C linton St., t:bicaco 
215 Franklin St .. Bo.ton. Ma ••• 

--------------------

ST E V E N S  P AT E N T  FI N E  
A D J U ST I N C  A N D  T R A N SFER 

OUTS I D E  CA L I P E R. 
No. 100. Price, by mall, po.tpald. 6 Inch . . . . . . . . . .  $I.5G 1 10 inch . . . . . . . . . . $2.00 

8 .. . . . . . . . . . . L75 12 .. . .  ; . . . . . . •  2.2ft 
Ideal and Leader !"prln!< Divide .. and 
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IT ru1Jstmted C/ltalogue Jree to at!. J. S'l'EVENS A U M !'!  &; TuOL UO. 
P. O. Box: 280, Chicopee �'all ... Ma ••• 

Tbe Young Mechanic. Practical Carpentry. Con- THE P H O N OGRAPH.-A DETAlLED 
tainlng Directions for the U.e of 11 1 1  kinds of Tool., and de.crlptlon of the new and Improved form of the pbo­for the construction of Steam EnlZines Hnd MechHnical Dflgraph ju�.t brought out by Edison. With 8 engrav­Model •• Including tbe A rt of Turning Wood and Metal . . Ing.. Contained In SCI "�TJFIO ;\.MERICAN SUPPLE-
By John Lukin. Illn.trated. 12mo . . . . . . . . . . . . . . . .  $1 ."li I M ENT. N o. 632.  Price 10 cent •• '1'0 be bad at tbls 

Tbe f �omplete Prnctlcn l Macblnl"t. Embracln!< I office and from all new.dealers. 
Lathe Work. V,se Work. Dril l. and Dri l llnlZ. Taps and 
1J�';;1.�
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Joshua R,lOe. ll lu.trated by 856 engravinll •• Fourteenth 
edition, thoroullhly revl.ed and in !<reat part rewrItten. 
439 palZes. 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8\!.liO 

..... Any of the above book" promptly sent by mall, 
po"tpald, <'n receipt of the price. by 

:Dt(I;U1VN' � 00 •• 
Pu blishers of the " Scientific American ," 

36 1 B roadway. New York. ..... �fnd .for our l\'",·w a n d  f!rrmplffe Catalogue oj lloflh. 
sent free t. an1l (UldrfHM. 

© 1891 SCIENTIFIC AMERICAN, INC.
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A Move for Better Roads 

J U ST R E ADY. 

1t!�sd
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were awarded through the University of Pennsylvania,by 
a Committee of Citizens of Philadelphia, with a Synopsis 
of other Contributions and a Review by the Secretary, 
Lewi� M. Haupt. A.M •• C.E •• Prof. of Civi l Engineerinl{. 
Univer. of Pat Also an Introduction by Wi l l iam H. 
Rhawn, Chairman of Committee. 8vo, cloth. 319 pages. 
Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82.00 

IT BU mail. at the pubHcatian pr·ice. free of postlll/e to 
any address in the 1Vorld. 

IT A circular. 4 pages. 410. giving the full 'l'able of GI>1\· 
f ruts of this . i.mportant 'I'olume, sent free oj posta,ge to a1t'U 
nne who wiU jl£1'nish his address. 

H E N R Y  CA R E Y  B A I R D  &. C O . ,  
I N  J>USTRIAI. PUBLISHERS. BOOKSELLERS & IMPORTERS 

S1 0 Walnu t  St .. Phlhldelphln. Pa • •  U. S. A .  

THE LITERA. TUBE OF 

The Texti le I nd ustr ies 
JUST READY. 

A New nud Complete L i st of Ihe I.elldlng nnd 
' �n fel!lt Bool' 8 on Bleacb ing. Dye SI ull" and Dyeing, 
Cal i co Printing, Cotton and Wool, and Cotton, Woolen, 
Worsted . and Flax Manufacture and :\I achinery. Weav­
mg, Desijlnintit. Sizing. the Harmony and Contrast of 
Colors. etc. 

o''rI: ��:·f'��h·o��f,(J����to:�
a
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a%l�e1�. 
a
�Ysc
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nr Ou'r 1WW Ttmisf'u DeSC1"'i.ptit·e Catalogue of Pract.ical 
and ScienNjic Books. 87 pages, 8110, and our ot1u"r Catalogues. 
the whale c01)e1'ing e·l'eTY branch oj Science applied to the 
A rts. sent free and free of postage to any one in any part oj 
the world who <viii furnish his address. 

H E N R Y  CA R E Y  B A I R D  &. CO.,  
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPoHTERs 

810 Wal nut St • •  Phllndelphla, Pn • •  U . "'. A. 
A. N E W  BOOK. 

The Steam. Engine 
By Daniel K i nnear ! 'Inrk. C.E • •  M . I . �I . E. 

With aD introduction by Professor R. H. rrhurston,  Cor­
nel l University ,  Ithaca. N. Y.  

The Standard book on the Construction aud Perjorrn­
ance of Enf?ine� and Boilers-Stationary. Locomotive, and 
�����i�. Welt���

n
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Astor Place, New York. Agents wanted. 

N EW VWTOR. No. 0 
" Electroplating Dynamo 

De�i�ned for beginners. Suited 
for gold, silver or nickel plating. 
G ives a current of 10 volts. Runso  

llaJ ions o f  solution. Price. 
complete. $.10. IT S�e 1 1-
Ius. notice in Sci .• Am. Aug. 
9th .  p. Sil. Complete sets of 
Eiect ropiatinl'{ ApparHtus. 
Send 2c. stllmp for Hlus. 

TrU88 Hoop DriYlng. 

cat"I""ue. 'I·HOS. HALL. 19 
Bromfield Street. Bostoo. Mass. 

Barre l ,  Keg, Hogshead 
AND 

STAVE M ACHINERY. 
Over 50 varieties manu­

factnred by 
E .  &. B .  Holmes,  

BU FFA l.O. N .  Y. 
ALSO A FULl, LINK OF WOOD WORKING MACHINERY. 

P AI N TR05iFS 
D I XO N 'S S I LICA C R A P H I T E  PA I N T  
Water will run from It pure and clean. I t  coyer. double 

the snrface of any other pail1t. and will laBtfour 01l"e 
�l��I�r��j"o:�;;��� 'C�����t,�,�a�b�,rS�;:�;kCI�;? N!�� 

FOOT POWER HAVUIN ERY. 
!Je:�:;; ��:�Ve\�� 
pede Foot Power with 
seat. that I wish to 
add my testimony to �t:.:1:JI!;;;;;; Its ttuperiority. I did 

,. not expect to like it, 
but having used the 

so :;�:t�;' l!s:e��
ld
th�

a
�:t����I�, 

power, in fact, It may be !u.i:1 to 
and is a lSteadie l' motion. I 

Send for catalogue. 
St •• Rockford. 1lI. 

2nd .� MACH I NERY �i 
N. Y. Mach'y Depot, Bridlle Store 16. Frankfort St •• N.Y. 

NICKEL ANODES, 
NICKEL SALTS, 

R O U C E S, 
C O M P O S I T I O N  

BUFFI NG WHEELS, , 
ELECTRO It. NICKEL 
PLATINC OUTFITS. 

Jeitutific �lUttieau. 

AND IT IS JUST WHAT YOU WANT. 

O'uR" ciTiIO'GU'E" p"R'E·Ei 
The Best and Finest ever Issued. To Any Address. 
A ONE CEN T POS TAL CARD WILL GET I T  FOR YOU. 

WRITE FOR IT NOW. Delays Are Dangerous. 

CORNISH ��ft:Js 
Bold direct from factory at wholesale prices for cash 
or upon an easy installment plan to suit all pockets. 
0':£ SMALL r''«;FTi ON THE ACTUAL (:0'51":'1';;[1; �:;.� 
3 or 4 Big Profits and �ommissions Saved-THEY ARE lOURS, 
THREE BIG FACTS : j Th6J!:�;st, Our Instruments are 1 Most Durable. 
�bAIb THEY HAVE TRIUMPHANTLY STOOD THE�� �1�'1i�TEST OF A QUARTER OF A CENTURY.�'Ii\" 
IT Add.co. tbe M .. nufa.ture ••• WRITE TO·DAY. -AEI 

CORNISH ' co. (Old ES�!!=:d and) 

HAR MON'S I M PROVED 

-oiiII'J!;�- Level ing Inst rument. 
W i t h  or without COlllpn88. 

For EngineprA. Contrnctors, snrt all 
otherM requiril1g H. low price Level­
ing In!o!trument for grading, meusur­
iDI{ heights, squarinJ[. or �etting any 
desired nnJlle. I l lustrated circular 
senl 

?'OH
c
;/rW,

f i��t&MON.  6� Haverhi I l St . .  Boston. llIa8s. Important Ifln��
e
E.���tal Features greatly perfected. 

The Most Durable in A l I�nment. 
Easiest Running and Most Silent. 

A II I ype cleaned in 10 seconds without SOiling the bands. 
The Smith Premier Typewriter Co., Syraeuse, N, V., U. S.  A. 

1 25 

PROPOSALS. 
propooal8 for B u i l ding D!ke.-ENGINEER OF-

FICE. U. S. ARMY, Na�hvl l le. 'lenn., January 27. 1891. 
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l l  i7� l�ti;i�u��t��� 
tng materials Hnd constructing Dike at Smithland, Ky. 
Bidders are invited to be present at the openiD� of the 
bids. The United States reserves the ri"ht to reject any 
or all proposu ls. The attention of bidders is invited to 
the Act.s of Congress 11 pproved February 26, 1885, and 
February 23. 1887. Vol . 23. page 332. and Vol. 24. page 4l!. 
Statutes at Lal"�e. SpeCifications and blank forms for 
proposals will be furnished on apvl icaUou at this ofllce. 

J. W. BARLOW. Lieut.-Gol. oj Engineers. 

ELECTRO MOTOR. S I M PLE. HOW TO 

TH E  P E N N A .  D I A M O N D  D R I LL & M F G .  CO.  
B l it D S  n O RO .  I' A , .  Builders of HiAh Cia •• 
:-O:l eam 14�Il� i f l es.  Diamond Dril l ing and Genel'al 
Machinery. Flour Mlil Rol ls Ground and Grooved. 

make. By G. M. Hopklns.-Descrlptlon of a small el.eclr" 
motor devj�ed and cl'nstruc:teq With a view to aSslstmp{ 
amateurs to make a motor wnich mililht be driven W I tll 
advan t age by 8 currp.nt derived frpm a. battery. and 
which wCluld bllve 8ufHctent power to operate a foot 
lathe or any machine requiring not over one man power. 

Send for Catalogue. W ith 11 figures. Contained in �C";NTIFI C  AMElt lCAN 
SUPPL<M >:NT. No. 64 1 .  I'rice 10 cents. To be bad at 

WORKI N G · ·  LOCOMOTIVES WITH 
!�,���':rg} �:�;;;;��:.t;���t: �l��:�htr� ��������� 
In the use of petroleum rE"fU8" 8.8 fuel on an unprece-
�:,:

e
�,:��� n�w�� 1�';':t�����Sj80�t!\�:�. ����: 

ENTIFIC AMERICAN SUPPLEMENT. Nos. '69 and 
,.'0. Price ten cents eacll. To be had at this otnce and 
from all newsdealers. 

II � 11111" 'Jj il ;; otnce and from il l ;e�s�ea;;.p EWRITE RS 
• StenClls. Steel Stamps. Rubber and 

iiI!!il Small Eleotrlc Motor Metal 'I'aPe Wheels. Dies. etc. 
for Amateurs. I1�U8. In Sci. Am. g��� .. lt��ine��'N����t�!����c�mO;�� Supp., 78.1. Matenals and dlrec- ufactured by special contract. tlons for maklnll' sent by mall. N V k SI 'IWk 100 Na sa <t N V $1.25. Dimcult 

�
rts finished. Any ew or enel s.. S u ., ., . 
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Grand Ave., New Haven, Conn. 

&J!Elt!ST����! 
IN THE WORLD. 

..... Speed. Comfort and Safety. 
AGENTS WANTED. 

Large Illustrated Catalogue sellt Free to any Addres •• 

� A LANSON CARY �R t NGS �(( ,)� , N U F1' L  TUR ER O F  L. sP \� );;; 1M' F L AT sr££ OF EVERvDEScRIPTION 
2 4 0  & 2 4 2  W. 2 9'2' SI N E W-YO R K . 

Useful Books! 
THE EAGLE BICYCLE M:I'G. co .. 

8TA:a«FORD, CONN. 

AUTOMATIC I N  FUEL AND WATER SUPPLY. 

Manufacturers, AgrlCulturists. Chemists. Engineers. Me­
chaniCS, Builders. men of leisure, and professional 
men. of all classes. need good books in tbe l ine of 
their respective callings. Our post office department 
permits the transmission of books through the maile 
at very small cost. A comprehensive catalolZue of 
useful books by di1Ierent authors. on more than fi fty 
dUYerent subjects. bas recently been published for 
free circulation at tbe otnce of this paper. Subjects 
classified with names of author. Persons desirinll 
a copy, have only to ask for it, and It wUl be mailed 
to tbem. Address, 

T he S h i pm a n  Automatic Steam Engi ne 
STAT I O N A R Y  A N D  M A R I N E . 

Petroleum. Kerosene 011.  nnd Natural Ga. Fuel. 
1. 2. 4, 6, aud S Hone I'owel'. Slnlj"le. 

8 and 22 Horse Power, Compound 
For Elevating Water, Creameries. and all Manufacturing Purpose •• 

S H I P M A N  E N C I M E  C O . ,  2 1 0  S u m mer St. , BOSTON 

The Sherburne Mfg, Co. 
bnllt Works fonr years ago that cost $19.000. The Com. 
pany has an established trade and has mannfactnred 

Sash. Doors. Bllnde. aud N oveltie8. 
The Company Is wlndlnll up Its bUSIness a·nd wUl se1l the 
plant on most favorable terms. The machinery cost ��� a-F�e\�
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DF�� :.1itc�a�s�I':,':;�1:e
o;:i side of tbe property. 

C. A. F U L LER. Sec'y .• Sherburne. N. Y. -----
AI cular press $8. Size 1M Chen.p Do lt yourself. Clr. 

P e t- for small neW8pa. 
per, .... Every­rID me thing easy printed 

rules. Send two stamps for Catalogue to 
facwry. KEL,.HY &: CO .. Meriden. Vonn. 

Portable GDSOUJE Engines 
For Threshing Machines, Hay 

Presses, Corn Shellers, Pile 
Drivers, Well Diggers, &c. , 

our newest and latest Engine a little 
wonder and a giant to work. Send/or prices. Mention thispaper. 

Van Duzen Gas &: Gasoline EnIDne CO. 
C I N C I N N AT I ,  OH IO. 

BLU E PRINT Paper, Snperlo� Qual ity. 
Photolj"raphlc �uppll ee. 

Send for catalo�ue. T. H. McCOLLlN & 00 •• 1000 Arcb Street. Philadelphia. 

REFRACTORY MATERIALS.-BY T. 
Egleston. Pb.D.-A valnable review of the question of 
tbe refractory substances nsed In modern metallurgy. 
Refractory substances, tire brick materials. mixtures 
:��d 

t
��:

t
�J�:8. �'i�.vr�:e�tfll'����D:':,"!�:}�������t�� ����. ��"g���

d �n,. �.'E�!e'1t::��o:��.u�;,�� 'tid 
at this omce and from all newsdealers. 

CUSH MAN  C H U C KS Vomp!ete line ferr aU 'lUIe. shown In ne .. 
1 I l11strated catalogue. f�ee to aU. 

Cushman Chuck Co • •  Hartford. Conn. �ARGAINS MIrv, BIOYOLES Easy Payments • 

. , �\;���e'i,r���a
�ti1be��g�.&iI�� 

Mero ur lamond Safety, all sUel .. llOO 175 
�prln,,;r.,ld Roadster. headers lmposB " 1120 170 
'IlOAmer. Champion. highest graae .. $100 100 
Others as cheap.all make. new or?d hct lowest price. 
Catafree. Bouse.Hazard&Co . •  16 GI:!t., Peol'la,lIl. 

Have you a Thought 
That you want to make work ? The way 
to make it work (or find out that it wonrt 
work) is to put it into a machine. We 
have a shop on purpose. Will send a 
primer first. 

m V N N  &: CO .. 361 Broadway. New YorfF. 

Board of Trade 
N ew b u rgh, N .  V" 

have facilities to offer manufacturers 

desiring to change location. 

A descriptive pamphlet will be sent 

on application. 

Address 

SECRETARY BOARD OF TRADE. 

�,�u!�!!,I�.�- pERFE��SPA!:!� I l  E 
THE JONES BROTHER8 ELECTBIO Co. CIN'TI. 0. 

WANTED. �';1�!'ifl:s�enIM��J1\t���� 
surp,l.e electrical experts. Stamp for catalol<ue. $10 per day made. BUSH CO . •  24 Park Place. New York. 

T� Scientifi c A merican 
PUBLICATIONS FOR 1 89 1 ,  

cation of the SCIKNTIFIC' AMERICAN. continue to ex­
amine improvements, and to act as Solicitors of Pateuts 
for Inf"enton. 

In this line of business tbey have had jortll-on' lIear.' txperienct. and now have untqualed facilitus for the 
preparation of Patent UrawinKs. SpeCification!. and the 
prosecution of A pplicati(.ns for Patenu in the Unit.ed 
States. Canada. and It'oreiJZD Countries. Mes!r8. �1 unn & 
�gr ��g:a

t
,
t
r!�!?8��ef::tf::.

a
���1�!�:ri�:.
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on Infrln/lements of Patents. A l l  business intrn!ted to 
them ts done with special care and promptness, on very 
reasonable terms. A pampblet sent free· of char�e. on application. con· 
��I��Drh�,:!I; itd������!i>: :g��:r���:
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tenta, etc. 
We also send. fr •• of charae. a Synopsl. of Foreign Pa­

terot La .... .  ho .. lng tbe cost and method of eecnriDg 
paienta ln all the principal cou

. 
ntrle. of the .. orld. 

D U N N '" CO., 8oUei lort of' PaleoUl, 
861 Broad .. ay. Ne .. York. IIRANCH O �·FICES.-No. 622 and 624 F I!treet. P&-

111110 Building. near 7th Street. Washin"ten • •. •. 

The Koch Patent File. for preservlnll newspapers. Mag_ 
azInes. and pamohlets. has been reoontly Improved and 
price reduced. SubscrIbers to the SCIENTI�IC AMERI. 
CAN. and SC I ESTIlfIC AM ERICAN SUPPLKM YNT can he ��J;!1�1 f�'i:-I;,,�g:..

pr
li'Ie,,��:1 �,% n;rA�s�

r rn�J:J�� " SCIENTIFIC AMERICAN." In Rllt. Necessary for 
e
v
e
R J�� wot' �:��e

�B�l'.���v�Jl:''i.���r�·A�gg���N_ . 
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mdad�e· s;:;rlth' The prices of the d i!lerent publications in the United 
II � States, Canada, and Mexico are as follows � stamp. Rev. 8. W. Wilt, Clifton Mms, Preston Co •• W.Va. RATES BY MAIL. 

Tbe Sclentillc American (weekly one year $3.00 
The Scientillc American Supplement (weekly). one 

year. • . . . . • • . • • 5.00 
The SCientific American. Spunisb Edition (monthly) 

one year. 3.00 

P U L L E Y S  HAN C E R S PROGRESS MAOHl:NE "WORKS, 
F R I CT I O N  C L U TCH ES' .A.. &: :1:=". EEO"V'VN. 

The SCientlllc American. A rchltects and Bnildere 
Ed,tlon (monthly). one vear. . 2.50 

COMBINED RATES. 
• 4040 Park P1aoe. lSr. 'Y. Tbe BClentlllc American and Supplement, • $ •• 00 

The Sclentfllc American and Architects and Build-
ere I!:dltlon. . b.OO 

The Scientific American, Supplement. and Archi-
tecta and Builders Edition. . 9.00 

ProportiOnate Rat .. 'err Sfa: Months. 
Th,. lnelnd .. postage, walcb ... e pay. Remit by postal 

or ezpress money order, or draft to order ot 
M IJ N N  ok CO . . 3Ul Broadway, New York. 
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Inside Pall'e, ea .. h Insertion - - • _ ":i cent8 a l ine 
Back PaKe, each I n sertion - - - • 81 .00 a line. 

The above are charfles per agate hoe- -about eight 
words per line. 'l'his notice shows the width of the line. 
and is set in t\jlQte type. Enflravinlls may head adver­
tisementa at the same rate per allste line. by measure­
ment, 8S the letter press. Advertisements must be 
received at publication office as early 88 Thursday morn­
Info! to appear in next issue. 

Jtituiifi t �mtritau. 

CUTLE R D E S K  B E S T  I N T H E W O R L D .  
A C U T L E R  & S O N ,  

• B '-.J F F A L O . N Y , U S A ViotoZ' Bioyoles I _'--..:..i�=====�=== ___ _ 

For the season of '9 1 we have ex­
tended our line to include Machines 
of many more styles and prices than 
heretofore. Having any interest in 
Wheels, you will surely want to see 
our Catalogue for ' 9 1 ,  which will be 
freely mailed on application. Ready 
in February. OVERMAN WHEEL CO. 

Make ... of VICTO R 8ICYC I.ES, 
BOSTON. WASHINGTON, DENVER, SAN FRANCISCO. 

Office and Factory, Cb lcol,ee Falls, !lIa8s. nIlWOODEN TANKS rO R R A I L R O A D S 
r" WAT E R wo R t<. � 

L "' � G E  w· A i E, R  TA "' L.- • M l l  .. s FARMS & c  " ""\S c o M P � E T E.  S T O e l'\, O F PlAN � � S P E C I A LT Y  (:YPRts"5�LIJ MBER 
s p � r � I C A T I O N S  F lJ R N I S H [ O  

• ....... . OR FO � N O "TIONS &TQW [RS W E  CALDWELL & C(] � N °  2 1 7  E M A I N  S T  L O U I S V I L L E  Kv 

TH E COPYINli PAD.-HOW TO MAKE 
and how t o  use ; with an engraving. Practical directions 
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�: 43�. Price 10 cents. For sale at this oftlce and by a l l  

newldealers in a l l  parts of the country. 

COMPTOMETER 
<nuD1: JUlUC.) 

ALL �.� I.TpHRrt�T�r�§ 
Solved rapidly a.nd accurately 
by using- the COM PTOM]l:TEU. 
Saves 40 per cent.  of time. 
E n t i r e  r e l i e f  from mental 
strain. Adapted to all com­
mercinl and scientific compu­
tations. Send for circular. 

FELT &. TARRANT M FG, CO" 52·56 I l linois St "  Chicago, 

THE DAIMLER MOTOR 
THE DA IMLER MOTOR CO. 

Ia prepared to furnish 1, 2, and 4 H orae Powel' 
GA!'! or PETRO LEUM lliOTORS 

for all Industrial Purposes. Fully iUustrated catalogue 
and price list an applicatlmt. Motors in operation at 
Worts, Stein way. Long Island City. 
Oace. 11 t East 14tb Street. !few York City. 

N U T  TAP P I N C  
MACHINE. 

DU R R E LL'S PAT E N T. 
No? � M",\�lnei.� I" .. , � spln,<pes. 

" 2  
u &X) u 8  •• 

Capacity of 
1
� :g���es. 8.000 per 

.Ackn.i'bi!��f1 �.."t':f=U::.r�r"'" WM. H. I.OCK. Buffalo, N. Y. 

M.A.OEEZZ\TE TC>C>LS - Engine Latbes. Planers, Shaper�t Turret 
Lathes. etc. pr Send for Cut.aloglte. 

THE HEN DEY MACHINE CO .• 'I'ORRINGTON, CONN. 
% to 40 H. P. The Motor of 19th Centnry 
�� Can be used Anll Place. to do Anll 
t::. Trork. and by A nti lhlea No Boiler ! 

No J4�ire ! No Steam ! No Ashes ! 
- ('\ No Gauges ! No Engineer ! A per-. fectly safe Motor for all places and - purposes. Cost of operat'ion aiJout 0fU �) 

_
_ cent an hour to each inrlic(l.ted horse 

� potuer. For ci rculars. etc .. address 
1e.' •• J. �' Charter Gas Engine Co, 

81 •• 1 .. ",. SalOl,. P. O. Box U8. SterllnK,  I I I .  

ON GAS EN GI N ES. - A VALUA BLE 
catft?,rJ'Yof·!:I::,,::��� I :�b������'I.I:n�°J'::���I��� ��� 
tan the ·' Simplex " enl<lne Invented by the -suthor and 
Mr. Ma'andin. With 2.1 ligures. Contained In Scn:NTIFIC 
AM.lUCAN �UPPLEMXNT. N Oli. , I :, and ' 1 ti.  Prlce :O 
cents each. To be bad at tnls office and from all news· 
dealers. � PATENT JACKET KETTLES 

Plain or Porcelain IJined. 
Tested to 100 lb. pressure. Send for Lists. 

BARROWS . SA VER Y CO •. 
S. Front &- Reed Street •• Philadelpbia. Pa. 

AN EW C A T A L O C UE VALUA�EPAPER8 
Contained In SCIENTIFIC AMERICAN SUPPLBMENT, sent 
Iru of charge to any address. 

M UN N  &.: CO •• 361 IIron d way, New York. 

THE AMERI�AH �ELL TELEPH�HE ��. 
95 M I LK ST. ,  BOST O N ,  M ASS. 

This Com pany owns the LetterB Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465. and January 30th, 
1877, No. 186,787. 

BASE BALL - A DESCRI PTION OF I SAW S  Wanted 50.000 Sawyers SA WS . . , a n d  Lumbermen t u the I<reat national game of th� Umted ,;ta�es, by an send us theil' fu l l  address for a copy of Em. Enl<lIsh w .. lte�. J no. Ne'Vton Crane. with dill gram of erson'. IF' Book of "'A W S ,  new 1890 edl. th� fleld and 7,ll lu8tr';lt10l!s.�f �la!�rs. Contu.!nea In SCI- A tion. \Ve are first to introduce NATURAL A E:-..:T I FIC AMi"'lICA :\ 8 [J I I LKM i'.NT, No. b93. Price 
W

GAS for heat in/l Rlld {.emperin� �nw8 With
W 10 cents. To be had at this omce and from all news- wonderful effect upon improving their qual-dealers. tty and toullhness, enabl in� us to reduce {gM " M.,'Cl.IA�" S ti
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01 "" " l  .. lJ� : . � C HAN DLER " TAY LO R CO'S &.!IV";.. �:GRAD� ·OttI.'( ST E A M  ENG INES -- . . "1&It CATALOGVE Fln:e 

POPE M FC. CO. , 77 FrankUn Street, BOSTON. 
Jlr&ncJr, H01I.I •• : UI Warren Bt., NEW YOU. 191 Wabulr. 

Ave., CmCAGO. Pactol'l'. Jl.ARTPOBD, CONN. 

THE MARIN E ENGINE.-BY A. E. 
Seaton. M.LC.E . .  M .I.M.E. An interesting paper In 
which is traced the developm�nt of the marine engine 
and its appurtenances, and the �eneral pro

�
reflij that has 

t
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y�a��rLD�n�r�����s�r::��iJ 1'i�':t'cT= �';PP['EME"T. Nos. '73 and "74. Price 10 cents each. 

To be ba.1 at this office and from all newsdealers, 

NEW KODAKS 
" You press the button, 

we do the rest." 
Seven New 

Styles and 
Sizes 

ALL LOADED WITH 
p,.ansparent 

FUms. 
For aale by all Photo. Stock Dealers. 

THE EASTMAN COMPANY, 
St1Id for Catalogue. ltoCB$Sl'E.R., Ill. Y. 

1 2 T0 80 H . P. 
IN STOC K FOR Q U I C K  

DELIVERY, 
For Catalogue "8," addreu 

CHAN DLER & TAYLOR CO. , INDIANAPOLIS, IND. 

Scientifi c B� Catalogue 
lU!CENT L Y  P U II I ,I S H V. D .  
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matled tree to any address on application. 
MU!lN &.: CO • •  Publishers ScientiOc American , 

3 ti l  8 ,·oadw"y. New York . 

THE STEAM E N GIN E ; ITS PRINCI­
g!,':.lIh�'k�'irb�����n�

t
�{���'in�.?tlrn��l.":·hi�tE:; of the steam enlllne, and discnssllllt the principles upon 

whleb It operates and which limit it. capacity. With 2 
Ogures. Contained In S('lEI<TIJ'lO AMBRICA I< SUPPLE­
MENT. No. tiSU. PrIce 10 cents. TO be had at tbla 
911ice lUld froQl &Jl newB4111Uell1. 

, - �-��� PcERFORATED �ETALS ' M I N I N G  SCREENS, 
, _  (' ----�,j� .  � OA L "  O R E  S E PA R ATO R S . R-EVOLV I N G ", SHAK ING S CRHNS 

o t i� J I GS  " STAM P  BATTER I ES - "  " M ILLI N G  , M I N I N G  MACH I N E RY, ' , � ,  �� _ .i� ___ HARRINGTON & KING  PERFO RATING € .CH I CAGO .  
Usnally STRA IGHT WA Y 

V A LV E S  
have a Wheel Handle, bnt the 

Handy has a Lever,_ and Is more simple, 
compact, and consequently better. It 

is the Common Sense Gate Valve 
for steam, water, gas, oils. etc. 

WRITE FOR COMPLETE CATALOGUB. 
The Lunkenheimer Brass Mfg, Co, 

1:i.1" E. Stb St., Clnc i onatl, O. 

J E N KI N S  B R OS. VALVES ' 
J E N K I N '"  8 ItOS . . n J ohn St., N. Y.; 105 Milk St., 

Boston; 21 North 5th St •• Phila.; 54 Dearborn St" Chicago. 

r :;/ r r:-: __ :;::: : ;-/-1-'c?�., ,-:. ..,�' ,\ \, , � :"1Z-L '-� 
Co" " ,-R T U 'il ,- S  . � \ ' )  c," , 
S'-\tL� 'SR ASS BR A.SS i� \ R L  J.G.... "' :.. _ � 

WORKING  MODELS R n d  Experi mental 
Work. New Inven­

tions worked out. Small machinery built In iron or brass. 
Working drawings made. AnI<. Zanbltz, 48 Centre St., N.Y 

THOMAS ALVA EDISON. - A  BIO· 
graphical .ketch o f  the JCPeat Inventor, with full.page 
porlralt from a recent photograph. Cont-alned In �C1EN. 
TIFIC AM RRICAN SUPPLEMENT. No. 746. PrIce 10 cents 
To be had at this office and from all newsdealers. 

Experimental Science 
BY 

Geo. M. HopkIns. 
I n t e re s t i n Jr  Experi­

men t� in Every Branch 
of PhysiCS. Descriptions 
of Simple and Efficient ! grc,!:,a�::,y b':: 'M"�e �{ 
Horne. AmonI' Subjects 
treated are Electricity In 
all its Branchee, Maanet­
ism. Heat, Light, Photo-

. fr�:�Nih�:g��J:�h��: 
i es. etc. A world ofValu. 
a b I e Information. A 
Source of R a t i o n a l  
Amn�ement. A superb 
work for Young and Old. 

lIInstrated Clrcnlar and Table of Contents sent free. 
740 PAGES. 680 ILLUSTRATlOlf&, 

P RICE. by 101111. po .. tpaid. ." • • 84.00. 
MUNN &.: CO .. Pabll.her.., 

Office of TIlB SCIENTI!"IC AMERICAN, 
361 Broadwav. New York. 

NBW YORK OFI'ICB, � PBARI, STRBBT. 

PHYSIOLOGICAL AND THERAPEU­
U� . .t����c�

f 
1�'l).P��:;;;;!t�l':J �h;t· ��I��':,�m

h�ei 
well dellned lIeld of usefulness. within the limits of 
which it can be surpassed by no otber meRns. Contained 
In SCIXNTIFIC AMERIOAN SUPPLEMENT, No. 7"0. 
Price 10 cents. To be had at this office and from all 
newsdealers. 

Yw-JOm �--1I1 
STEAM PACKlN G 

Boiler Coverings, lIllllboard, Rooflng, 
Building Felt, Liquid Paints, Etc. , 

,XSCRIPTlVK PRICK LIST AND SAMPLBS SENT FR&& 
H. W. JOHI. MFII. DO •• 87 Malden Lane, N. V. 

S T E R E O T YP I N G:-A VALUABLE 
oar"'" of lectnres hy Thomas Bolas. dlscus.lng the most recent methods in this branch of typogravl:y. With 23 Illnatratlons. Contail!ed In SCXENTIFW AM.:I<lCAN SuP. PLEMF.I<T, Nos. " 3  and 774. Price 10 cents each. 
To be had at this Office and from all newsdealers. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in· 
fringes the right secured to this Company 
by the above patentB, and renders each 
individual user of telephones not furnish· 
ed by it or itB licensees reBponBible for such 
unlawful use . and all the consequencee 

thereof, aDd liable to IDit therefor. 

N A.TX01\T A.L __ BA.NKS THE HIGHEST 

STEEL Endorsed by the best Engineers. 
CHALM E RS ' SP E N C E  CO. 

Om .. e. 69 Liberty Street, TUBE CLEANER · Works, 4Il1-42Ii B. Elghth St.,New York 

fFEBRUARY 2 1 ,  18<)I . 

SY�AL U � [ MAlltA�lt I � � � W�RKS 
,\ EO !i l  R N S  P Rl P "  

SCI ENTIFIC AM E RICAN S U PPLE· 
MKNT. Any desired back number of tbe SCI&NTIIi'IC 
AMERICAN SUPPLEMENT can be had at tbls office for 
10 cent.. Also to be had of newsdealers In all parts of 
the country. 

Otis Eloctric Elovator 
-ALSO­

Mannfactnrers of the Standard 
Hydraulic Pa.senger and 
�·relgbt. Steam and Belt 

ELEVATORS, 
Ott. Brother. &.: Co •• 

3S Park Row, New 

P A '" S E � G E R  0< F R E I G  H T  
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THE MODERN ICE YACHT. - BY 
Geo, W. Polk. .A. new and valuable paper, containing 
full practical directions and specifications for tbe con· 
struction of the fastest and best kinds of ke Yacbts of 
tbe latest, most appruved forms. Illustrated with en­
gravings drawn to scale, showing the form, PQ&ttton, 
and arrangement of all the parts. Contained In SC IBN­
TIF IC  AMEHICAN �UPPr.E�H;NT. No. O"..!4. Price 10 
ceuts. To be had at this office and of all newsdealers. 
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J tientifi' �mtritau 
ESTABLISHED 1 846. 

The Most Popular Scientific Paper in  the World 

Only 1113.00 a Year, Incl u dlnK PootaKe. Weekly 

62 Number. a Year. 

Thl. widely circulated and splendidly IIInstrated 
paper Is published weekly. Every nnmber contains slx­
t.een pages of nsefnl Information and a large number of 
orbdnal engravings of new Inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties In Mechanics, Mauufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archl. 
tecture, Agrtculture, Horticulture, Natural Htstory. 
etc. Complete list of patents each week. 

Terms of Snhscription.-one copy of the BelEN. 
TUIO AMlIBICAN will be sen' for ""e l/«lr-& numberB­
J>08taIre prepaid, to any lublcrlber In the United States, 
Canada, or MexiCO, on receipt of three dol lar .. br the 
pnbllshers ; six months, $1.50 ; three months, $1.00. 

Clnb ... -Speclal rates for several names, and to PObt 
Malters. Write for particulars. 

The safest way to remit is by Postal Order, Draft. or 
Express Money Order. Moner carefully placed Inside 
of envelopes, securely sealed. and correctly addressed, 
.eldom goes astray. but Is at the sender's risk. Address 
all lette ... and malte all orders. drafts, etc., payable to 

MUNN & CO., 361 Broadway, New York. 
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T H E  

jtittdint �mtdtau juppltmrnt 
This Is a separate and distinct publication from THE 

SCIENTIFIC AMERICAN, but is uniform therewith In size, 
every number containing sixteen laJ1{e pages full of en­
gravings, many of which are taken from foretgn papers, 
and accompanied with translated descriptions. THB 
BeIUTIFlC AMERICAN SUPPLEMENT Is pnblisbed week. 
Iy, and Includes a very wide range of contents. It pre­

sents the most recent papers by eminent writers In all 
the principal departments of SCience and the Useful 
Ana, emIt41IoiBlr BloIOlll1. Geology, Mmeralogy, Natural 
HIl!tory, Geo,.,raphy, ArcbtllOlogy. Astronomy, Chemlotrr 
Electricity, Light, Heat. Mecbamcal En�lneerlng, Steam 
and Railway En�lneerlll(l(, Mining, Ship Buildlnl<. Marine 
Engineering, Photography. Technology, Manufacturing 
Indnstrles, Sanitary Engineering, Agriculture, Hortl· 
culture, Domestic Economy, Biography, Medlctne, etc. A 
vast amonnt of fresh and valuable Information obtain. 
able In no other publication. 

Th6 17I08t (mportant Eng(fIUri1ID Works, Mechanlems, 
and Mannfactures at home and abroad are Illustrated 
and described In the SUPPLBMENT. 

Price for the SUPPLBMENT for the United States and 
Canada, ,,.OO .. rear; or one cOpy of the SClENTIJ'lC AMER­
ICAN and one copy of tbe SUPPLEMENT. both mailed for 

one year for $7.00. Single copies, 10 cents. A ddress. and 
remit by postal order, express money order, or check, 

MUNN & CO .. 3til Broadway, New York. 
Pnbllshers SCIENTIFIC AMBRICAN. 
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�uibting �ditiDU. 
THB ScIENTIFIC AMERICAN A RCHIECTS' AND BUILD­

BRS' EDITION Is issued monthly. $2.50 a year. Single 
copies, 25 cents. Forty large quarto )loges, eqnal to 
about two hundred ordinary book pages ; forming a 
large and splendid Mal<azine of Architecture. rlcbly 
adorned wltll elegant plates in colors. and with other line 
.waravlngs ; Illustrating the most Intere.tlng examples 
of modernarcbltectural constl'uction and allied subjects. 

A special feature Is the preselltation In each number 
of a variety of the latest and best plans for private resi­
dences, city and country, Including those of very mod. 

erate cost as well 88 the more expensive. Dra"lngs ln 
perspective and In color are given, together with full 
Plans, SpeCifications, Sheets of Detat1s, Estimates, etc. 

The elegance and cheapness of this ma/j'niHcent wort 
have won for It the LarKest Circul ation of any Archl. 
tectural publication In the world. SOld by all newsdeal· 
era. $2.50 a year. Remit to 

MUNN & CO., Pablhhera, 
361 Broadwa),. New York. 
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